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D e d i c a t e d 
T o  m y  f a m i l y
The focus of this study is to design a national aviation training institution in 
an attempt to aid in the revitalization of the aviation industry by establishing 
a means of training and retaining technical expertise. This paper will act as a 
platform to bring to light the effect a shortage of aviators and engineers in the 
industry would have on the country.
The processes of globalization both enable and place constantly rising demands 
on the provision of transportation infrastructure and technology, predominantly 
in major cities that operate as nodes in global networks. These strains can be 
inclusive or lead to exclusion and marginalization. South Africa is one of the 
most prominent nodes in Africa, and O.R Tambo one of the busiest points of 
entry. The airport not only connects the country to the rest of the world but also 
its African neighbors, there is a necessity to sustain this connection it is vital 
///  A B S T R A C T> >
to the continuing growth in global transfers of people and materials 1. The use 
of smaller airports as supporting infrastructure could assist in maintaining 
the connection, and in so doing assist and connect the smaller towns they are 
situated, aiding the areas as catalytic interventions. However by improving 
both the infrastructure and the skills one can provide the best means for a 
sustainable global connection, with current infrastructure over capacitated 
and dwindling technical expertise it may be difficult to maintain this connection 
in future. This paper examines alternative educational institutions to help curb 
the skills shortage and also proposes better re-use of existing infrastructure 
to assist with the overflow of air traffic.
1  Extract Julie Cidell - Air Transportation, Airports and the Discourses and Practices of Globalization
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MOTIVATION
They say some of the best ideas come to you while you are laying down facing up. I dont know how true that is but the idea for this 
thesis manifested itself as I was staring at my ceiling.
I have been a fanatic about aeroplanes since I was very young, my ceiling is still laced with F-22 ! ghters and Spit! re Jets, ! erce 
against cloudy skies. There is nothing more exhilarating than taking a spin in a light aircraft or the sensation your insides experience 
when you plummet down to the waiting runway. My ! rst " ight was not in an airliner like most people; travelling from Zambia to Bot-
swana my family arrived in a micro-light craft. Moving from the tropics of Zambia to the deserts of Botswana and watching the terrain 
shift below would have made anyone want to stay in the air forever. My " ight into South Africa, similarly allowed me to observe the 
diverse mixture of everything from deserts, lush forests to what I had thought were mountain ranges at the time (they turned out to 
be mine dumps). Travelling by air gives a person a different sense of a place, it is like being given a full introduction to an area before 
you descend to truly experience it. 
My interest in aviation may have been what led me to my passion for places and spaces. So far above an area one is able to see the 
lines that connect it all. The ! eld of architecture explores such connections. Contemporary architectural has also been inspired by 
the light structural integrity of the craft, by utilising similar resources and means of construction has led to a marrying of the two 
passions. This thesis is my exploration of the technologies and connections that aviation has brought the world, without it I would not 
be here. (literally)
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1 . 1  P U R P O S E  O F  S T U D Y
What is the future of the aviation industry?... This is a question of education and skills 
development in the industry. The industry does not have enough technical skills and is 
not performing as well as it should be, so what can be done to assist it? At base level, 
general aviation 1 has always been the training ground for the whole of the aviation industry, 
resulting in increased pressure for it to replace its losses. If general aviation buckles, it will 
result in a strain on the Aviation industry as a whole - from airline vendors to aeronautical 
engineers. This strain will then in turn negatively affect the countrys economy.
The shortage of skills has been a result of flight training becoming increasingly expensive 
owing to high fuel prices and the price of aircraft maintenance. There is a need for change in 
the industry and this sentiment is shared by many including the previous CAASA (Commercial 
Aviation Association of South Africa) CEO, Kim Gorringe 2. He explains the pressing issue to 
correct the unprecedented loss of skills, as highly trained technical and air crew leave the 
country for more lucrative employment, to places such as Australia and the Middle East, 
while fewer enter the industry due to lack of supply of individuals from existing training 
institutions. 
1  General Aviation refers to all " ights which are non-scheduled or military " ights
2  Extracted from Kim Gorringes interview with Jacqueline Holman (Holman, Skills Shortage in General Aviation 
Industry, 2008)
///  I N T R O D U C T I O N
Aviation Industry 
as Neuclus 
Technically skilled labour 
force i.e Aviators, Engineers, 
Technicians
Aviation Industry 
Shrinkage of Industry as 
skills move to more 
lucrative opportunities
Diminished industry as
Final result of global pressures 
Figure 1.1: Migration of skilled labour from 
South Africa to other countries (Mofu)
<
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This crisis however can also be linked to how aviation and the 
aeronautics industry developed in South Africa. The industry was 
designed to serve the states military purposes in a period of 
economic isolation. Aeronautic and defence activities have largely 
relied on funding support from the government. Later, exposure 
to international markets uncovered the urgency to reformulate 
sustainable competitive alternatives to maintain the existing South 
African aeronautic capabilities.
Drivers of change in the aviation and aeronautics sector were driven 
by multiple factors, but perhaps the most prominent factors were 
related to the dramatic changes that were taking place in global 
production chains. Recent dynamics in the global industry have 
generated large opportunities and challenges to the few emerging 
economies that have managed to achieve capabilities in aeronautics/
aerospace manufacturing, such as South Africa.
Figure 1.2-1..5: Denel student 
technicians inspecting and repairing 
aeroplane equipment (Denel)
<
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///  O V E R V I E W
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>>C01 The first chapter is an introduction to the aviation industries current 
standing in South Africa, it is an elaboration on the industries necessity for 
a better educational framework. 
//Thes is  Framework
Education as a discourse could be tackled at any level, one could 
start addressing and fine tuning educational and technical skills 
as early as High school.  This particular frame work however 
investigates a more direct approach, tackling the reason for 
the shortage of skills at a tertiary level with learners who have 
already entered the field of aviation. The paper will consist of five 
parts  structured in the following way. >>>
>>C02 The second chapter takes a closer look at the global factors which drive the 
industry and how investing in air transportation would place the country on 
a better social-economic global platform.
>>C03 Chapter 3 takes a look at the placement of the institution on a specific site 
(Rand Airport Aerodrome, in Germiston) and the drivers that govern the 
buildings final location.
>>C04 Once the site has been identified, the fourth chapter explores design drivers 
within an architectural context, addressing materiality, structure, form and 
space.
>>C05 The fifth and final chapter introduces the concepts of better educational 
aviation institutions through overlapping program and through a mixing of 
intellectual and technical forms of education.  
AV IAT ION
Two investigations were carried out together; firstly 
the investigation into the decline of the industry began 
with interviews with the members of industry who 
have been affected the most by the changes in policy 
and lack of technical professionals on an educational 
level.  Initial interviews will begin with aeronautical 
professors at Witwatersrand University, the only 
university in South Africa that offers Aeronautical 
engineering undergraduate degrees. 1 The intention is to 
gain an understanding of the difficulties an academic 
institution faces. Denel is one of the largest aviation 
skills training provider in South Africa. Interviews with 
Johan Wilde  Manager: Advanced Type and Training and 
Brian Kama Denel Development Manager, Bill Pullinger 
 Senior Training Practitioner helped to determine the 
limitations technical aviation trainers are experiencing 
in the industry. 
Once the oral data was gathered investigations into the 
operations of the South African Flight Academy (SAFA) 
and the Commercial Aviation Association of South 
Africa (CAASA) were conducted with officials of these 
organisations, while the documentation they make 
available to the public will assist in determining which 
1 Extracted from (Holman, Centre of Excellence promotes Aerospace 
Industry skills needs, 2007) 
1 .3  METHODOLOGY
This study is based on:
· literature search through compilations 
of architectural and aviation journals and 
published literal works; 
· site surveys; 
· critical analysis of existing area plans and 
aviation policies; 
· discussions and interviews with council 
officials, aviation authorities, business 
organisations, professors of aeronautics and 
current aviation/ aeronautics students.
policies have become hindrances to the development 
of the industry. This coupled with investigations into 
the external factors such as Globalisation will aid in 
understanding where South Africa is placed in a global 
context with regards to aviation.
Interviews with Anton Kruger  Rand Airport Managing 
Director, and other members of staff will be conducted on 
site to clarify the limitations the Rand Airport currently 
faces. This with the official assessments of the Airport 
done by CAA will help determine what adjustments 
would be feasible. Furthermore an exploration into the 
nature of Germiston, its history and reason for its de-
industrialisation will be conducted through research 
of published works and journals. Site analysis will help 
extract the limitations in the surrounding context of 
the Rand Airport and this will enable the determination 
of how the implantation of catalytic intervention would 
assist the area. The greater metropolitan area will be 
investigated through mapping of industrial zones and 
areas which have potential to feed the establishment 
of the intervention, if the direction of the final scheme 
does require the Rand Airport to have a smaller 
component similar to an International Airport.
>>Pg 17
AV IAT ION
Figure [1] to {1} : Caption
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R E G E N E R A T I O N  O F  T H E  A V I A T I O N  I N D U S T R Y
/ / / S O C I A L - E C O N O M I C A L  C O N T E X T
The Aviation industry could play a significant and pivotal role in Africa, owing to the potential contribution that air services 
have to Africas development. The research on economic globalisation discusses networks of workers, consumers, businesses 
and organisations; the streaming of both people and goods across international borders; and the irregular patterns of 
economic developments, that have become the result. According to Julie Cidell, assistant professor at the University of 
Illinois, all these processes of globalisation rely on transportation to some extent to get goods and people from one place 
to another (Cidell, 2006). However as Cidell continues to explain there has been little discussion as to the connections 
between transportation and globalisation. Even less consideration has been paid to air transportation, although this mode 
of transport in particular is essential to the continuing growth in global transfers of people and resources. Graham and 
Marvins observations, explain the fluidity of the processes of globalisation ironically relying upon built infrastructure 
that is fixed in position (Graham & Marvin, 2001). As the necessity for infrastructure grows, there are strains on existing 
airports, sea ports and roadways to provide more capacity, as well as on other places that might support future services. 
THE DST THE DTI INDUSTRY
Department of Science & Technology Department of Trade and Industry Dispersal
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Figure 2.1.3: Value Chain 
illustrated by (Haupt) adapted 
by (Mofu)
< The extraordinary fluidity of capital today is therefore purchased by the fixation of 
extraordinary amounts of capital, immobilized in the structures and infrastructures 
of production and circulationthe production of a built environment that is fixed 
in place beyond what would have been recognized at the beginning of the century. 
[The global becomes a product of the local as 
much as the local is remade by the
global]
(Smith, 1997, p. 188 cited Cidell )
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Technology
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>>Pg 21
This chapter will analyse the involvement of air transportation in the sustainable development of 
Africa and it will consider what policies in aviation would best encourage sustainable development 
over the coming 10-20 years. In doing so, this chapter makes an attempt to consider sustainability 
from two perspectives:  
Firstly from an economical and financial view point  Observing the role the aviation industry 
has in job creation, stimulating trade and tourism, and increasing investment opportunity in 
South Africa and the African continent.
Social sustainability  Explores the ways in which the air services have assisted the well-being 
of all areas of the community, and not just the wealthier homes and corporations. The evaluation 
of the social phases of air transport should pilot a dialogue on the future position of air services 
and sustainability in Africa.
[So what is The Industry exactly?]
The aviation industry is built-up through the Department of Science and Technology and the 
Department of Trade and industry it is made up of three main sectors, civil aviation, military 
and general aviation. These sectors are influenced largely by the two largest aerospace/
aviation companies in the world, Boeing and Airbus. The two companies control the largest 
share of both the civilian and military aerospace markets (CSIR, 2006). Emphasis was removed 
from separating the sectors by both Boeing and Airbus and currently focus is on developing 
new technologies across the civil and military sectors. The industry is comprised of a value 
chain (Figure 2.1.1 and 2.1.3) that begins with a research base, a test and validation step up to 
the final step where the final product (plane or component) is released onto the market. The 
value chain indicates where all the organisations that create the system would fall, if any one 
of the links are not working well, due to lack of infrastructure or skill, the links that follow will 
underperform. Educational institutions are at the beginning of the chain and therefore become 
the bedrock of the entire industry. 
Figure 2.1.4: Aviator - South African   
  Airways re" ected in aviator lenses (Mofu)
<
>>The Factors that affect and are affected by The Industry
[...Why care?]
There is no reason to directly care about the aviation industry, however the ripple effects caused 
by the industry within the country significantly affects every citizen, not only the ones that are 
linked to the industry. A study done for the Air Transport Action group by Oxfords Economic Forecast 
(2003) 1 states how tourism assists poverty reduction by generating economic growth, providing 
employment opportunities and by encouraging the development and conservation of protected 
areas and the environment in general. A simple means to understand the ripple is to observe 
the cigarette vendor at a stall in an airport; he may not care to ever fly. But the existence of the 
airport, which was made possible by the existence of planes, which were designed by engineers, 
built by technicians and flown by pilots, now indirectly sustains his livelihood and thus making his 
connection to the industry just as relevant as it is for the pilot, engineer or technician.
1 The Contribution of Air Transport to Sustainable Development in Africa - A Study for The Air Transport Action Group. 
Retrieved June 23, 2011
/ / A  P I L O T S  P E R S P E C T I V E
Figure 2.1.4: Aeronautics Sector Diagram (Kraemer-Mbula)
<
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Advances affecting the field originate in both aeronautics and adjoining sectors (such as 
composite materials, tools and automotive parts, etc.) The rapid growth in domestic civil airlines 
and the growth of tourism, have a positive impact in the sector, increasing potential market 
opportunities. However, other socioeconomic factors, such as high unemployment rates, social 
problems such as the lack of higher learning institutions and the migration of technical skills, 
have a negative impact on the industry, However, the ATAG proposes improvement in three 
areas that they have termed the triple partnership to help sustain the industry. 
The Air Transport Action Groups (ATAG)2 triple partnership in air services in South Africa: 
I) improving air transports efficiency and environmental performance
ii) a partnership to develop infrastructure and links with other transport modes
iii) a partnership with communities and other interest groups to promote exports and tourism
Unfortunately, this cannot be possible without addressing the shortage of skills in the industry. 
The triple partnership can be achieved initially by creating an efficient sustainable educational 
infrastructure. Efficient aerospace production requires not only obvious elements of adequate 
infrastructure and skilled labour force, but also access to basic aircraft production inputs, 
such as aluminium, steel, wire, cable, fasteners, and also more sophisticated inputs such as 
electronic components, software, computerised manufacturing and testing facilities, etc... 
These inputs (Figure. 4) are obtained from other industries: resource and metal processing 
sector, composite materials, tooling, machinery, automotive, ICTs (information communication 
technologies) and textiles (Kraemer-Mbula, March 2008) . The aeronautics sector becomes a 
key driver in sustaining a nations economy when understood in relation to its links to other 
systems.
2  ATG - Air Services And Sustainable Development In Africa 2008
Figure 2.1.5: ATAGs triple 
partnership   (Mofu)
Figure 2.1.6: Denel instructor 
demonstrating to students 
(Denel)
<
<
>>Demographic Analysis 
[...Who is in the industry?]
When one refers to aviation industry participants, the first thing 
most people think of are only pilots, however aviation is a broad 
word. Often it is used to refer to everything from engineering, 
to maintenance. The individuals who make up the rest of the 
aviation industry even extend from lawyers to clerks. The general 
occupations however consist of3:
· Professionals - Engineers and associate professionals: 
generally develop new designs and make improvements 
to existing designs. This category includes a number of 
specialists.
· Pilots - individuals employed for piloting of ! nished product, 
have obtained a valid piloting license
· Senior officials and management - include also busi-
ness and financial occupations.
· Plant and machinery operator and assemblers: Machin-
ists make parts that are needed in numbers too small 
to mass-produce
· Crafts and other trade related occupations and some 
elementary
occupations: In aerospace this generally involves 
personnel employed in
3 Information for this section has been largely extracted from 
the description of aerospace careers from the U.S. Department of 
Labour, Bureau of Labour Statistics cited (Kraemer-Mbula, 2008)
Figure 2.1.7:  (Top) Increase in Highly skilled 
aeronautical engineers and technologists in 
South Africa  sourced from 2001 - 2005 Of! cial 
! gures published by Statistics South Africa
<
Figure 2.1.8:  (Bottom) Decrease in Highly 
skilled professionals in South Africa from 2001 
- 2005 Of! cial ! gures   published by Statistics 
South Africa
<
Figure 2.1.6  (1-3) Denel technical academy 
learners and pilots, cleaning and preparing 
equipment.
(4-6) Wits University Aeronautical Engineers 
during wind tunnel testing.
<
....By the very nature
of the skills and technologies involved,
the world-wide aerospace industry is a
powerful driver of innovation across the
industrial base... Philip Haupt (Haupt 
2011)
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production
· Clerks, service workers and other elementary occupations: the remaining
jobs in the industry are in office and administrative support, service, and
· sales occupations
For the purpose of this study the participants will be separated into engineers, pilots/aviators and 
tradesmen. Results conducted by the South African Labour Force survey illustrated in the table 
(Figure 2.1.4) indicate changes have taken place between low skilled and high skilled percentages in 
the South African Aeronautics community. This study covered professionals in 1996-99; however, in 
2001-05 only 6% remained high-skilled while 94% shifted to an intermediate level of skills. Indicating 
the slow decline in expertise within the industry. The category of Professionals is comprised of 
highly-skilled personnel in both periods. Craft and related trade workers as well as a large quantity 
of plant and machine operators and assemblers have also had a downward shift from intermediate to 
low-skilled over time. These changes might be partially a result of inconsistencies in data collection, 
but might also indicate that the aerospace industry in South Africa is adjusting its production to the 
reality of the available unskilled workforce. (Kraemer-Mbula, 2008).
[...Our pilots & engineers are leaving?]
All companies and organisations interviewed (Denel, SAA, CAASA, Witwatersrand University 
Aeronautics Department) expressed their lack of skilled personnel to attend to current and future 
demands and the shortage of technical personnel, especially engineers, is most notable when 
observing the 2001 - 2005 official figures published by Statistics South Africa (Kraemer-Mbula, 
2008). These numbers are linked to the larger problem of South Africas underperforming education 
system. It plays a major role in reducing the entrants into the field of engineering. Poor mathematics 
and science scores at matric level make it more difficult for new entrants to enter the field. This 
problem area would take another level of analysis, which will not be covered in this document.
Aviators on the other hand are suffering due to strains in the general aviation 4 sector. Excluding high fuel prices, which 
make aviation training expensive, the sector has limited areas of good infrastructure. Lanseria Airport, for example, 
one of the largest general aviation hubs in Gauteng was converted to an international airport. Lanseria unlike smaller 
airfields has adequate runways for aviators to practice with larger planes (Wood, 2011). However because it is an 
international airport, it has to give preference to scheduled airliners in takeoff and landing. This has created problems 
for existing schools that are based at Lanseria such as the Wits Flying Club. The PPL (Private Pilots License) can only be 
obtained and upgraded to a commercial pilots license depending on how long one has spent in the air. With limitations 
on fuel and airspace pilot licensing will take longer than necessary.
Despite this, however, a report done by Oxford Economics (2011), indicated the current impact of aviation industry has on 
the countries economies and found that aviation provides livelihoods for 227 000 South Africans. The average aviation 
employee generates R21 000 in gross value added - making them more than four times as productive as the average 
South African job. Tony Tyler, IATAs Director General and CEO said the report found that tourism enabled by aviation 
4  General Aviation refers to all " ights which are non-scheduled or military " ights
Figure 2.2.1: Discarded Pilots 
Seat (Mofu)
<
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generates a further R21bn in economic activity and 116 000 jobs in South Africa (Styan, 2011). 
Their high immigration numbers not only affects the economy negatively, in terms of GDP, but also 
the aviation industry, in terms of development. This is not to say that the industry is completely 
depleted of technical skills, the industry is experiencing some growth. The above mentioned 
occupational categories are experiencing development over time, however their rate of progress 
does not seem to be keeping up with the rapid pace of change in the global industry, which is not 
only a problem for South Africa, but also for the rest of Africa. As Africas superpower, South 
Africa has the continents biggest economy and is Africas aviation hub (BBC News, 2010). 
A personal interview with Philip Haupt, Chief Operating Officer at the National Aerospace Centre 
at Witwatersrand University (Haupt, 2011), revealed that, internationally, extreme demands are 
placed on the industry to achieve suitable levels of quality, safety, efficiency, certification and R&D 
(research and development). Manufacturing an aircraft or a spacecraft is highly technologically 
intensive. Therefore, technological changes have a significant impact on employment and skill 
requirements in the aeronautical process. Technological advancements promote the constant 
upgrade of skills in the workforce for the aeronautics sector. Investment in research and 
development is at the core of the industrys success in terms of these measures and will not 
only position South Africas aerospace manufacturing industry in a better position globally, but 
also reinforce the role that local universities and science councils can play in creating the future 
technologies necessary. 
Figure 2.2.2: Aviator - World Map - Flight Patterns 2005 
<
2 .2   RECREAT ION  OF  LOST  SK ILLS
 Identification of scarce and critical skills
[...What is the next step?]
When asked about enhancing the current state of these educational institutions Philip Haupt was very interested in the 
position taken on the education and development of research and technology (Haupt, 2011). Philip, who has been published 
in several of the Council for Scientific and Industrial researchs journals, states in their December 2006 volume, that any 
outward-orientated or nationally focused intervention geared towards increasing the market share of the local industry 
in the global supply chain [such as the proposed aviation academy] should recognise that one of the optimal methods of 
engagement is through the establishment of technology platforms that can impact on the entire aerospace sector (CSIR, 
2006). A national think-tank typology designed towards the enhancement of technologies would be the next appropriate step 
for the country, creating a pool of knowledge that works similar to a university however with more technical vigour. Although 
institutions exist such as the Denel training centre or Witwatersrand University 1 exist, development in aviation technologies 
can also be enhanced through alternative educational methods and facilities. The current inability for local aeronautics 
companies to compete is largely due to the scarcity and quality of available skills as well as the intermediate level of 
artisans and composite specialists (Kraemer-Mbula, 2008). Interviews conducted with Brian Kama Denel Development 
Manager, and Bill Pullinger  Senior Training Practitioner, explained that the lack of these crucial skills are usually the 
result of a series of factors such as insufficient training before entry into the work environment. Erika Kraemer-Mbula 
(2008), researcher for the South African department of labour, made note that there was wide spread concern within the 
industry to expose skilled personnel to the industrial environment during their period of education. Specialised technical 
skills were identified as the most critical for production workers.
1  The only institution in South Africa that offers an undergraduate degree in aeronautical engineering.
Figure 2.2.3: Aviation School - 
Rand Airport (Mofu)
<
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Due to the crucial part the CSIR plays in research and development and its key role 
in the South African aerospace setting, they would most likely be the forerunners in 
funding an institution such as this, along with government. The CSIRs organisation is 
highly geared to the improvement of the aerospace sector and increasing certified 
educational institutions in an attempt to improve skills development, thus this 
intervention supports their manifesto (CSIR, 2006). With relation to government 
Aviation makes a substantial contribution to government coffers - paying R6bn in 
tax, including R2.4bn in VAT and departure taxes per year. Last year 21 million people 
and 240 000 tonnes of freight travelled to/from and within South Africa. (Styan, 
2011). Tyler said decision makers need to comprehend that aviation is a critical 
strategic component of the South African economy as it contributes substantially. 
Investment into the skills and infrastructure that sustains the industry would greatly 
assist in the other problems within the country which government wish to curb such 
as unemployment, funding for housing and other essential amenities. 
[...Why is a better industry necessary now?]
The link the aviation industry has with the economy makes its improvement necessary. 
Local economic markets can be rather fragile as they are affected by global factors and 
global perceptions. Places can be included or excluded through travel paths (Graham 
& Marvin, 2001), Connectivity has become more important in contemporary cities as 
Infrastructure networks provide the distribution grids and topological connections 
that according to Amin and Graham link systems and practices of production with 
systems and practices of consumption. They unevenly bind spaces together across 
cities, regions, nations and international boundaries whilst serving also to define the 
material and social dynamics, and partition, within and between urban spaces. 
Infrastructure networks interconnect cities or parts of cities across global time 
zones and also mediate the multiple connections and disconnections within and 
between contemporary cities (Amin & Graham, 1997).This is Tony Tylers argument 
for global connectivity which opens up new markets, offers the possibility to improve 
supply chain efficiency and generates employment. ...Our study estimates that a 
10% improvement in connectivity generates a R1.5bn per year increase in long-term 
GDP for the South African economy. That is a hard fact for politicians to ignore 
when they slap on a new tax or fail to take a long-term view on developing efficient 
infrastructure... (Styan, 2011). He continues to express that the aviation industry can 
use all the support that it can get now, before it slumps into another crisis similar to 
the one observed in 2008 after the global effects of Americas War-on-Terror. The 
industry is fragile. Global GDP growth slumped from 3.9% last year to 2.5% this year. 
And we expect 2.4% in 2012. Historically, the airline industry falls into losses when 
GDP growth dips below 2.0%. Tyler also commented on safety. Safety is our top 
priority and Africas biggest challenge. The global industry has one accident for every 
1.6 million flights whilst IATA [International Air Traffic Association] members have 
one hull loss for every 4 million flights. In Africa, accidents happen every 135 000 
flights. The continents safety record is 12 times worse than the global average. Tyler 
says 60% of African accidents between 2008 and 2010 were on runways. With South 
Africa being Africas largest aviation hub these statistics become highly important in 
understanding the areas in which the industry can improve. Accidents within aviation 
are almost always because of human error; improvement in training should alter 
these statistics in future.
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Current direction in the Aeronautics Industry
[...So what are we doing right today?]
The current notions surrounding aviation within the country are unfortunately at odds with the realities that affect South 
Africa within its African and global context. as Philip Haupt and Tony Tyler mentioned, safety and stringent standards are of 
utmost importance within the industry to ensure it functions correctly. Hence the worried and uneasy investor and public 
sentiment, when the nations most accident prone taxi union, Santaco, decided to launch an airline. Current South African 
president Jacob Zuma spoke at a luncheon expressing the hope that the taxi industry could now put the controversy 
surrounding its operations behind it with its brave step into aviation (Laing, 2011). This step, has received mixed views, 
simply because if South Africa wishes to improve the industry and become more globally competitive it will need to ensure 
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than it was before the 
sanctions were lifted.
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a stable economic footing, scaring potential investors does not aid the industry. However, despite the obvious concerns, 
what Santaco wish to do is create a low cost airline that will bring dignity to those whose only experience of aviation 
had been seeing a plane above their rooftops. (Child, 2011) Mthebu   said the airlines target market would be people 
without cars and large income. The airline may also cater to people wishing to travel with their goats. Relaxing the 
financial constraints of air travel is an admirable manifesto, and very relevant to the South African public, where a 
large percentage of the population uses inexpensive means of transportation. With Santacos wishes in mind it becomes 
even more crucial for the industry to be able to have a pool of quality elite pilots and engineers to attend to the new 
airline, so despite the stigma of the organisation, the pilots and technical staff will be able to put the nations mind at 
ease by their performance. 
Figure 2.2.3: Famed South 
African Fighter jet within Building
<
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2 .3   EDUCAT IONAL  INST ITUT IONS
 A N  O V E R V I E W  O F  E X I S T I N G  A V I A T I O N  I N S T I T U T I O N S
[...What about the other Aviation and Aeronautics facilities?]
University of the Witwatersrand
The Universitys aeronautics program is exceptional, as expressed by Joseph Thomas a 3rd year Aeronautical 
Engineering learners ...I chose Wits because of the reputation, its the best... (Thomas, 2011). However it is 
the only university in the country that offers an undergraduate degree in aeronautical engineering making 
it difficult to generate the necessary numbers to curb the lack of skills being experienced at the moment. 
Through a series of private interviews with learners similar praises and concerns were voiced, one in 
particular from Naadira Hassim was that ...The way we learn now is not very practical. We are encouraged 
to write reports and design and say that, on paper, our aircrafts will fly, but in reality, they may not actually 
be able to. There isnt really a way to correlate between the practicality and the theory; it should definitely be 
more practical... (Hassim, 2011) The frustration voiced by the learners is not uncommon amongst most fields 
within a university, owing to the fact that a university is a theory based institution. 
The facility is broken into two buildings, the North-West and South-West Engineering building on the 
universitys Braamfontein campus in Johannesburg. The North-West Engineering building is a Neo Classical 
structure that has been outfitted with a series aeronautical machines. The effect creates a new tectonic 
animal that exposes its steel ducting, cables and cantilevered grated platforms in its interior spaces, yet 
keeps a very institution pristine facade to the unknowing passer-by.  The school houses the famed Maraj, 
South African Fighter jet. A powerful looking instrument with an aluminium body only 1mm thick. The building 
also contains two wind tunnels both dating back to the 80s(Wood, 2011).
Figure 2.2.3: - 2.2.4 Wind 
Tunnel Testing at the North West 
Engineering Building
<
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FIGURE [1]: Rand Airport existing Figure 
ground - Final Site Choice (Mofu)
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3 . 1     S i te  Se lec t i on
   
The chosen design proposal is an aviation academy airport. The site 
selected as the intervention should be an area that is in need of assistance. 
This allows the proposed intervention to aid in the stimulation of not 
only the aeronautics and aviation industry, but also act as a catalyst for 
growth in a degenerated area.
Constraints for Site Study:
Constrained to the Gauteng Province
Constrained to land that has already established airspace rights and 
landing strips
Constrained to areas with associated aviation industrial services
Must have enough space for new construction/opportunity to rework 
existing framework.
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After assessment of Gautengs 30 airports only 7 airfields were 
identified as having notable airspace rights. OR Tambo, Lanseria 
International, Grand Central, Wonderboom, Vereeniging, Rand 
airport and Springs Airfield.
Rand Airport - Is situated in the Germiston area, Germistons 
history as Workshop of Witwatersrand also lends contextual 
support to the engineering oriented intervention. Poor 
infrastructure, access and short, narrow inadequate runways 
however, have seen the airport lose its ranking as an international 
airfield, unable to provide safe landing situations for airliners 
By situating the school at the Rand Airport the aim is to regain 
the old airports splendour while allowing it to act as a needed 
educational institution for the aviation industry. 
The reprogrammed Airport meets three objectives:
· Assisting the aviation industries current educational 
system and in turn the entire industry.
· Re-establishing Rand Airport as an international airport 
(to lighter inter-continental flights)
· The intended result of the first two objectives will have 
positive gains for the surrounding area of Germiston, 
Ekurhuleni and effectively South Africa.
Process  o f  S i te  Se lec t i on :
Figure 3.1.1:
1. Grand Central
2. Lanseria
3. OR Tambo
4. Rand Airport
5. Springs
6. Vereeniging
7. Waterkloof
8. Wonderboom
<
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 Germiston Lake
 Informal Settlements
 Land! lls/Dumping Sites
Minning Land (partly rehabilitated)
Large Industries (partly noxious)
 Eskom Facilities
 Primary Green Open Spaces
Railway Land
Rand Airport
Figure 3.1.1 Locality Map
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Site as Driver:
A national analysis determined that the areas that received 
the most air traffic were within the Gauteng province. Due 
to OR Tambo Internationals large number of weekly flights, 
a location near its facilities was determined as the best way 
to fulfil the requirements of the rest of the program. . But 
because the airport is large and facilitates international 
airliners, selecting it as a site it would not be ideal for 
training pilots or testing prototypes. Having a training 
school at an international airport can be disruptive, not 
allowing learners enough time to practice, as observed 
with the flight schools based at Lanseria Airport. OR 
Tambos link as Africas hub however still makes it valuable 
for educational purposes. Having an interactive link with 
another smaller airport that is not as busy allow learners 
to test and fly without disrupting international flight 
patterns.
Vertical space is as valuable as land. The re-use of existing 
airports to facilitate new programs will be a better use 
of both vertical and lateral space, instead of doing away 
with them completely or allowing them to fade away into 
obscurity. Hence instead of proposing new runways and 
buildings to facilitate the aviation academy, the instalment 
of this institution would be best achieved at an existing 
airport. Through a process of elimination based on the 
aerodrome capacity and existing infrastructure of the 
airports, Rand Airport, within the town of Germiston, in the 
province of Ekurhuleni was established as the preferred 
site for the academy.
Ecology
Ekurhuleni forms part of the Highveld ecological region, 
which is predominantly a grassy flat land on a plateau. The 
Area is known for its hot and high air conditions, which 
refers to the low air density which diminishes the amount 
of lift an aeroplane produces when an areas ambient 
temperature is hot and the location of the airport is high. 
(Wood 2011)
Topography
Ekurhuleni is situated at 26°1038 S 28°13 19E 
Climate
Ekhuruleni is dry in the winter months with minimal rain fall. 
The summers experience thunderstorms during December 
and February. The area has northerly and north-westerly 
winds during spring and north-north easterly winds during 
summer. Although according to the Geographical review 
(2002) calm conditions occur for less than 2.5% of the 
time, gentle winds prevail for more than 80% of the time, 
with stronger and slightly unstable winds take place 15% 
of the time. Figure 3.1.2 Zoning Map
<
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Terminal Building
Built Structure
Hangers
High School
Figure 3.1.3 Rand Airport - Existing Urban frame work
<
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//A IR  ACCESS
Air paths on the site works as illustrated below, access 
available from the two crossing runways, [W-SW and E-NE-N]   
Design drivers generated from the site revolve around themes of previous architectural representations of 
flight. The terminal building is a special representation of an aeroplane, designed in the 1940s it is an Art 
Deco relic and must be respected. Existing warehouses splayed on site generate an industrial architectural 
tectonic, to remain true to the atmosphere of the existing site the Portal Frame as a typology will be used. 
Understanding where the warehouses are in relation to the building not only helps to recognise the best 
position the institutions own hanger(s) and workshops but it also allows the building to be positioned in an 
area that will allow the best access for the planes to the runways. 
Site constraints; 
High-tension power lines as well as high trees on approach to runway 
Poor visibility of planes on ground by ATC due to lack of ground radar
Airspace locked in by OR Thambo
Short runways
There have been a number of accidents involving unsuccessful takeoffs in the use of runway 35 through the 
years. This mostly due to Hot and High weather conditions in the Highveld and specifically at Rand Airport. 
Despite this being a constraint, it could be seen as an advantage in terms of creating a program where the 
aim was to learn to fly to get familiar with how to manoeuvre under hot and high conditions.
Figure 3.1.4 Air Access Route to enter and exit Rand Airport
<
//ATC  V IS IB I L I TY
Due to the need for the air traffic controllers 
to have as much visibility as possible from the 
control tower, if one is building next to the current 
terminal building, one should take care not to 
exceed the terminals height and hamper its ground 
control.
Figure 3.1.3 Rand Airport - Existing Urban frame work
<
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Figure 3.2.1 :Germiston mine dumps (Mofu)
Ekurhuleni Urban Edges 
3 .2   H ISTOR ICAL  CONTEXT  OF  GERMISTON
     A S S I S T I N G  T W O  S T R U G G L I N G  F I E L D S
In the same manner that the military sector was the aeronautic industrys 
financial driver the mining industry played a similar role as financial driver 
for the town of Germiston, situated in the present day Ekurhuleni Metropolitan 
area. The town is referred to as the 1950s Workshop of the Witwatersrand, 
Birmingham of South Africa, Industrial Hub of the Union and African Power 
House due to the heavy industries that resulted from the mines and the large 
population of engineers and technical expertise in the area. Its no wonder South 
African aerospace and aeronautics companies mainly operate in the Gauteng 
province 1 due to the abundance of engineering expertise available in comparison 
to the rest of the country. 
The large concentration of technical and engineering skills available in the area 
can be siphoned to assist the institution. The already established knowledge 
base like the mechanical, electrical trades could be trained further, just geared 
more toward aeroplane maintenance and construction of various components.
Germiston, formed during the gold rush period on the Witwatersrand, is located 
at a natural crossroads between the gold reef axis and the northbound railway 
route to Pretoria. Germiston was particularly well established with industrial 
infrastructure and from 1892 onwards has served as the transportation centre 
1 Sectoral analysis of the aerospace industry in South Africa March 2008
Industrial Areas
Mining Areas
Agricultural Areas
Main Roads
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Figure 3.2.2 : Rundown warehouses overlooking railroad (Mofu)of the Witwatersrand. In 1909 the Germiston Chamber of Commerce was officially 
founded by a group of businessmen to promote trade, industry and commerce. By 
1917 Germiston became the first local authority in South Africa to lay out its own 
special industrial township, Industries East, to accommodate the growing secondary 
industrial sector associated with mining.  In a short while all sites were taken up and 
Industries West came into being, with many of South Africas best known companies 
establishing industries there. (Freitas, Date Unknown cited Silverman 2) By the 1940s, 
however, several mines closed leading to serious unemployment.
The need to look beyond mining and diversify the economy became obvious providing the 
momentum for the declaration of new industrial areas in order to create employment. 
Prior to the Second World War, the South African engineering industry, which was 
dominant in the East Rand, was primarily a jobbing and repair industry dependent 
on the mines (CDE, 1997). But during the war years the government moved existing 
2  Alberton - Germston  Industrial  Corridor Revitalisation Strategy report by Melinda Silverman
>>PRESIDENT  STREET
>>GERMISTON TOWN HALL
factories into producing munitions, effectively forging a new productive 
economy. In 1945 organised business in theform of the newly established 
Germiston Industries Association set about ensuring that the Germiston 
council was more responsive to the needs of industry. The Association 
lobbied for greater cooperation with the council, Eskom, postal authorities 
and banks, and engagement with issues such as municipal valuations and 
amenities, railway sidings and native locations, including feeding and 
housing. Local authorities rezoned mining terrain for industrial use and 
established infrastructure and services for industrial townships.
 
Economic trends, however, during the 1980s saw the spatial arrangements 
of cities fundamentally transformed. Urbanisation, particularly in the 
developing world, concentrated larger and larger amounts of people in urban 
areas giving rise to dramatic centripetal or centralizing movement3, but 
conversely once those people had arrived, powerful centrifugal or separating 
forces dispersed both jobs and homes further and further from historic city 
centres. These forces coupled with significant economic shifts, including 
de-industrialisation and globalisation; changing transportation technologies; 
and changing labour practices gave rise to a significantly altered urban 
landscape.
 
This phenomenon referred to by Stephan Graham and Simon Marvin in their 
publication Splintering Urbanism 4. Graham and Marvins theories refer to 
3  
4 Graham, S., Marvin, S., 2001. Splintering Urbanism. Networked Infrastructures, Technological 
Motilities and the Urban Condition. Routledge, London.
Figure 3.2.4 : Germiston Civic Centre 
aerial photograph 1900s (Highveld 
City)
<
Figure 3.2.3 : Germistons high street 
(President Street) during the af" uent 
1900s (Highveld City)
<
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the disintegration of former socio-economic interdependencies 
and point to tendencies towards the withdrawal from (or 
collapse of) communities as seen within Germiston, where the 
economic shift away from investment in manufacturing towards 
investment in property, and again in the shift from heavy to 
high-tech, consumer products and services, has seen the 
areas infrastructure begin to decline. Germiston moved from a 
premium networked space rich in infrastructure to a bypassed 
area where large derelict warehouses now speak of the towns 
past affluence.
There is a chance not only to reintegrate Germistons unskilled 
labour force into the aviation industry but to create an educational 
hub of technical and higher learning which will attract citizens 
around the country and continent to the area. This spatial 
educational intervention could in turn, fuel the areas economy, 
acting as a catalyst in aiding Germistons rejuvenation.
Figure 3.2.5 :  Adapted graphic of the Germiston industrial skyline 1900s ! lled with headgears and belching smoke overhead  
 (Highveld City)
Figure 3.2.6:  Rand Airport aerial map before establishment of built infrastructure
Old  A i rpor t  -  New Academy
Rand Airport is situated in the Germiston area, it was previously an international airport, however in 1999 National Government decided 
to reduce points of entry into South Africa, Rand Airport lost its International Airport status, O.R Tambo and Lanseria became Gautengs 
only international airports. Rand Airport was previously an Art-deco gem, however its current state is one of disrepair and poor 
maintenance. The airports previous international and heritage status make it an excellent choice for a catalytic intervention such as an 
academy which aims to claim some of the prestige Germiston and the Aeronautics Industry once had in South Africa.
/ / / A N A L Y S I S  O F  E X I S T I N G  H E R I T A G E  B U I L D I N G
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Figure 3.2.5: Rand Airport 
photograph, entrance from 
runways (Mofu)
<
Figure 4.2.6: Collage, contextual 
photographs of site, terminal 
building hangers and existing built 
structures (Author)
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Art Deco Wheel Detailed 
Emphasises the metaphorical idea 
of creating the building as a plane.
Steel Supportive Elements 
The ATC Tower is elevated above the 
masonary structure of the terminal 
by steel supports that are bolted to 
the load bearing brickwork.
TERMINAL
Hidden from entrance
EXISTING HANGERS
Predominantly Warehouse 
Typology at airport
ENTRANCE TO SITE
Figure 4.2.7 Rand Airport 
3D Wax Model (Mofu)
<
The Terminal Building Analysis
The Rand Airports Terminal Building is obscured from 
sight when one enters the airport however it is a unique 
building designed to mimic the wing span of a plane.
It is a load bearing building which is situated at the 
centre of the airport site.
The building circulation works on a series of cores and a 
singular passage that runs from one wing to the other.
Due to the terminals heritage status it will not be 
altered. The terminal represents another eras attempt 
to represent flight and the aeroplane through the 
medium of architecture. The academy will stand in 
juxtaposition to the existing terminal and together they 
will read as a culmination of what Rand Airport was, and 
what it could be.
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Access and Circulation Routes
1. Reception
2. Restaurant
3. Offices
4. Board Room
6. ATC Room
8. Kitchen
7. Toilets
Programme Layout
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3
Structure - Load Bearing Walls
Figure 4.2.8: Existing Rand 
Terminal analysis (Mofu)
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This chapter aims to briefly revisit aviation and aeronautics through its history gaining an understanding 
of it, not only as an isolated field, but as one that altered social thinking of good design, especially 
in industrial design and architecture. No longer did designers draw inspiration from the simple post 
and lintel system of the Greeks and massive castings of the Romans, designs that communicated 
permanence and repose (Ford, 1996), but there was a move to an economy of materials, a lightness 
in construction that made reference to a new paradigm of thought, which soon was depicted in the 
structures and objects of the twentieth century and the century to follow. Designers benchmarked 
the aeroplane as the ideal design solution, both elegant and functional. From this investigation the 
overriding question becomes one of aesthetics, inspiration and function, how do those come together 
to produce what theorists term good design?
 
[A combination of] cognitive science, human need, and beauty to 
produce something that the world didnt know it was missing. - (Pearlman, 2001)
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and senior supervisor in the Department of Architecture 
and Design at New Yorks Museum of Modern Art, asserted 
what, in my belief, is the crux of the design debate: People 
think that design is styling. Design is not style. Its not 
about giving shape to the shell and not giving a damn 
about the guts. Good design is a renaissance attitude that 
combines technology, cognitive science, human need, and 
beauty to produce something that the world didnt know 
it was missing. (Pearlman, 2001) Antonellis criteria of 
good design will be adopted for the purpose of this study. 
Her reference to technology will be understood as the 
material, structural and auxiliary additions, construction, 
manufacturing and performance that enhance the base 
capabilities of an object. The design should demonstrate 
some form of cognition or intelligent process that led to the 
final product and lastly it should provide for a human need 
while maintaining some form of aesthetic appeal, for it can 
be argued that it is far easier to simply create an object, 
but to truly design is to create with elegance and function. 
The plane is such an object, an object we could not imagine 
ourselves living without, an object developed from the use 
of innovative principles in technology, straightforward 
physics and one human wish
1993)
Ranked as one of the top one hundred most in" uential people in the world of art by Art Review 
(Cited News Gallery, 2011)
/ / INTRODUCT ION  
  W H A T  I S  G O O D  D E S I G N ? 
The suggestion that good design is important almost seems 
to be a worn out topic in design circles. One would find it 
hard not to unearth material, books, journals, magazines 
or pod casts that do not complain about the shortage of 
designs that reflect finer qualities. But what is truly 
meant by the phrase good design? Is it an objective term 
technically explores the objects exact properties, or is it a 
sum of the users subjectivities? Such enquiries can only be 
properly solved by a league of design connoisseurs, writers, 
and experts willing to offer direction and well fashioned 
arguments, such as the ones involved in the roundtable 
discussion A Conversation about the Good, the Bad, and the 
Ugly chaired by design consultant Chee Pearlman (2001). 
The discussion featured a diverse assortment of designers 
and thinkers, who dissected formerly held impressions 
about the value of design, while at the same time 
contributing a bit of foresight into future design principles, 
with a dash of historical reflection. During the discussion 
there was a moment where Paola Antonelli 1, design expert 
1  Greek mythology, a colossal ! re-breathing female creature, composed 
of the parts of multiple animals: the body of a lioness with a tail that ended in a 
snakes head and the head of a goat coming up from the centre of her spine. (Graf, 
Figure 4.1.1.2: Authors visual 
interpretation of Cognitive Vision 
- eye through Navigation - Adapted 
photograph (Mofu)
<
The Wish
Give me the wings, magician# So their tune 
Mix with the silver trumpets of the Moon, 
And, beyond music mounting, clean outrun
The golden diapason of the sun. There is a 
secret that the birds are learning Where 
the long lanes in heaven have a turning
And no man yet has followed: therefore these 
Laugh hauntingly across our usual seas. 
Ill not be mocked by curlews in the sky;
Give me the wings, magician, or I die.
      
 Humbert Wolfe
Figure 4.1.: Wright Brothers Flyer - DeviantArt(2010)
<
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4 . 1  AV IAT ION  MEETS  ARCHITECTURE : 
   A V I A T I O N  S  H I S T O R I C  C O N T E X T
Long before the Wright Brothers designed the first working aeroplane 2 the 
world had already been captivated by the heavens and the idea of flight, a 
mixture of romantic and escapist fantasy. Many civilizations believed that 
the heavens were the home of the gods. Religions told stories of airborne 
chariots and winged angels that came down from the sky to speak to 
mere mortals. In Classical mythologies, Greek and Roman describe flying 
creatures that were half human and half beast, and legendary winged 
monsters that pulled boats and other vehicles through the sky. (P.F 
Collier, 2008, p. 637). To gain an understanding and appreciation of where 
we have come today in terms of aviation one needs to look back on these 
histories. The earliest description, even though mythological, of human 
flight was in the Greek legends of Icarus, the son of Daedalus a cunning 
craftsman, who flew too close to the sun in wings that were held together 
with wax. (Graf, 1993) these notions of flight inspired the 13 th century 
Italian artist, scientist, inventor, master architect and engineer Leonardo 
da Vinci.
His inventions were more rooted in the realm of reality than myth, however 
he was the first man to explore heavier-than-air crafts scientifically. 
2 Although aircrafts such as the air balloons, the simplest of " ying machines, were ! rst " own 
successfully by the Montgol! er brothers on November 21st 1783, Orville and Wilbur Wright were American inventors 
and pioneers in aviation, the ! rst men to " y a powered man-carrying airplane on the 17th of Dec 1903 (P.F Collier, 
2008)
This exploration saw him venture into ideas of aerodynamics, 
energy and momentum. In his famed sketches, which date 
back to around 1485, the inventor depicts a human-powered 
ornithopter, a mechanical flight device, patterned after birds 
and bats, illustrating the inventors curiosity with the forces 
that governed flight. Inspiration is what governed Leonardo 
and even though his designs were not successful, they played 
a large part in assisting the designers that followed as the 
first piece in a domino effect toward human flight.
Figure 4.1.2: Sketches of the 
Ornithopter
<
The  Forces  tha t  Govern  F l i gh t
Centuries after Da Vinci, the Frenchmen Launoy and Bienvenu of 1784, managed to take 
up the proverbial baton and create the first self propelled heavier-than-air device, 
the helicopter model. However it was Sir George Cayley who is now recognised as the 
Father of Aerial Navigation who was able to freeze the fluid wing movements of the 
bird and separate their functions of lift and propulsion, the latter to be performed 
by auxiliary mechanisms such as propellers or flappers. His prototype marked a very 
important milestone, all modern aeroplanes descended in a direct line from the work 
of George Cayley. (P.F Collier, 2008) Inspired by Cayley, the late 19th century saw 
much more productive research in aerodynamics. Successful model aeroplanes and 
helicopters were then built, driven mainly by steam. However there was still very 
little success in the actual creation of a full-sized man carrying machine (Anderson, 
2000). German Otto Lilienthal, was documented as the pioneer in the first full-sized 
man carrying flying machine, making the first successful glider flight in 1896.
It is important to note difference in thought process between Otto and The Wright 
brothers who were his successors, Le Corbusier even refers to this difference of 
thought in his famed Vers une Architecture.  Oville and Wilbur Wrights biplane did 
truly conquer the air. Lilienthal had only produced a glider but the Wright brothers 
produced the first plane. After extensive research on propellers, the americans 
designing and building their own 12-horsepowered engine, from which the brothers 
constructed the first of their powered aeroplanes which they called The Flyer 
rightfully named after the bicycles they had made for a living (Anderson, 2000).
Figure 4.1.1: Leonardo da Vinci (P.F. Colliers 2008)
<
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Figure 3.2.5: Rand Airport 
photograph, entrance from 
runways (Mofu)
<
Figure 4.2.6: Collage, contextual 
photographs of site, terminal 
building hangers and existing built 
structures (Author)
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Art Deco Wheel Detailed 
Emphasises the metaphorical idea 
of creating the building as a plane.
Steel Supportive Elements 
The ATC Tower is elevated above the 
masonary structure of the terminal 
by steel supports that are bolted to 
the load bearing brickwork.
TERMINAL
Hidden from entrance
EXISTING HANGERS
Predominantly Warehouse 
Typology at airport
ENTRANCE TO SITE
Figure 4.2.7 Rand Airport 
3D Wax Model (Mofu)
<
The Terminal Building Analysis
The Rand Airports Terminal Building is obscured from 
sight when one enters the airport however it is a unique 
building designed to mimic the wing span of a plane.
It is a load bearing building which is situated at the 
centre of the airport site.
The building circulation works on a series of cores and a 
singular passage that runs from one wing to the other.
Due to the terminals heritage status it will not be 
altered. The terminal represents another eras attempt 
to represent flight and the aeroplane through the 
medium of architecture. The academy will stand in 
juxtaposition to the existing terminal and together they 
will read as a culmination of what Rand Airport was, and 
what it could be.
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///T H E O R E T I C A L  C O N T E X T
This chapter aims to briefly revisit aviation and aeronautics through its history gaining an understanding 
of it, not only as an isolated field, but as one that altered social thinking of good design, especially 
in industrial design and architecture. No longer did designers draw inspiration from the simple post 
and lintel system of the Greeks and massive castings of the Romans, designs that communicated 
permanence and repose (Ford, 1996), but there was a move to an economy of materials, a lightness 
in construction that made reference to a new paradigm of thought, which soon was depicted in the 
structures and objects of the twentieth century and the century to follow. Designers benchmarked 
the aeroplane as the ideal design solution, both elegant and functional. From this investigation the 
overriding question becomes one of aesthetics, inspiration and function, how do those come together 
to produce what theorists term good design?
 
[A combination of] cognitive science, human need, and beauty to 
produce something that the world didnt know it was missing. - (Pearlman, 2001)
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and senior supervisor in the Department of Architecture 
and Design at New Yorks Museum of Modern Art, asserted 
what, in my belief, is the crux of the design debate: People 
think that design is styling. Design is not style. Its not 
about giving shape to the shell and not giving a damn 
about the guts. Good design is a renaissance attitude that 
combines technology, cognitive science, human need, and 
beauty to produce something that the world didnt know 
it was missing. (Pearlman, 2001) Antonellis criteria of 
good design will be adopted for the purpose of this study. 
Her reference to technology will be understood as the 
material, structural and auxiliary additions, construction, 
manufacturing and performance that enhance the base 
capabilities of an object. The design should demonstrate 
some form of cognition or intelligent process that led to the 
final product and lastly it should provide for a human need 
while maintaining some form of aesthetic appeal, for it can 
be argued that it is far easier to simply create an object, 
but to truly design is to create with elegance and function. 
The plane is such an object, an object we could not imagine 
ourselves living without, an object developed from the use 
of innovative principles in technology, straightforward 
physics and one human wish
1993)
Ranked as one of the top one hundred most in! uential people in the world of art by Art Review 
(Cited News Gallery, 2011)
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The suggestion that good design is important almost seems 
to be a worn out topic in design circles. One would find it 
hard not to unearth material, books, journals, magazines 
or pod casts that do not complain about the shortage of 
designs that reflect finer qualities. But what is truly 
meant by the phrase good design? Is it an objective term 
technically explores the objects exact properties, or is it a 
sum of the users subjectivities? Such enquiries can only be 
properly solved by a league of design connoisseurs, writers, 
and experts willing to offer direction and well fashioned 
arguments, such as the ones involved in the roundtable 
discussion A Conversation about the Good, the Bad, and the 
Ugly chaired by design consultant Chee Pearlman (2001). 
The discussion featured a diverse assortment of designers 
and thinkers, who dissected formerly held impressions 
about the value of design, while at the same time 
contributing a bit of foresight into future design principles, 
with a dash of historical reflection. During the discussion 
there was a moment where Paola Antonelli 1, design expert 
1  Greek mythology, a colossal " re-breathing female creature, composed 
of the parts of multiple animals: the body of a lioness with a tail that ended in a 
snakes head and the head of a goat coming up from the centre of her spine. (Graf, 
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interpretation of Cognitive Vision 
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The Wish
Give me the wings, magician# So their tune 
Mix with the silver trumpets of the Moon, 
And, beyond music mounting, clean outrun
The golden diapason of the sun. There is a 
secret that the birds are learning Where 
the long lanes in heaven have a turning
And no man yet has followed: therefore these 
Laugh hauntingly across our usual seas. 
Ill not be mocked by curlews in the sky;
Give me the wings, magician, or I die.
      
 Humbert Wolfe
Figure 4.1.: Wright Brothers Flyer - DeviantArt(2010)
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Long before the Wright Brothers designed the first working aeroplane 2 the 
world had already been captivated by the heavens and the idea of flight, a 
mixture of romantic and escapist fantasy. Many civilizations believed that 
the heavens were the home of the gods. Religions told stories of airborne 
chariots and winged angels that came down from the sky to speak to 
mere mortals. In Classical mythologies, Greek and Roman describe flying 
creatures that were half human and half beast, and legendary winged 
monsters that pulled boats and other vehicles through the sky. (P.F 
Collier, 2008, p. 637). To gain an understanding and appreciation of where 
we have come today in terms of aviation one needs to look back on these 
histories. The earliest description, even though mythological, of human 
flight was in the Greek legends of Icarus, the son of Daedalus a cunning 
craftsman, who flew too close to the sun in wings that were held together 
with wax. (Graf, 1993) these notions of flight inspired the 13 th century 
Italian artist, scientist, inventor, master architect and engineer Leonardo 
da Vinci.
His inventions were more rooted in the realm of reality than myth, however 
he was the first man to explore heavier-than-air crafts scientifically. 
2 Although aircrafts such as the air balloons, the simplest of ! ying machines, were " rst ! own 
successfully by the Montgol" er brothers on November 21st 1783, Orville and Wilbur Wright were American inventors 
and pioneers in aviation, the " rst men to ! y a powered man-carrying airplane on the 17th of Dec 1903 (P.F Collier, 
2008)
This exploration saw him venture into ideas of aerodynamics, 
energy and momentum. In his famed sketches, which date 
back to around 1485, the inventor depicts a human-powered 
ornithopter, a mechanical flight device, patterned after birds 
and bats, illustrating the inventors curiosity with the forces 
that governed flight. Inspiration is what governed Leonardo 
and even though his designs were not successful, they played 
a large part in assisting the designers that followed as the 
first piece in a domino effect toward human flight.
Figure 4.1.2: Sketches of the 
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The  Forces  tha t  Govern  F l i gh t
Centuries after Da Vinci, the Frenchmen Launoy and Bienvenu of 1784, managed to take 
up the proverbial baton and create the first self propelled heavier-than-air device, 
the helicopter model. However it was Sir George Cayley who is now recognised as the 
Father of Aerial Navigation who was able to freeze the fluid wing movements of the 
bird and separate their functions of lift and propulsion, the latter to be performed 
by auxiliary mechanisms such as propellers or flappers. His prototype marked a very 
important milestone, all modern aeroplanes descended in a direct line from the work 
of George Cayley. (P.F Collier, 2008) Inspired by Cayley, the late 19th century saw 
much more productive research in aerodynamics. Successful model aeroplanes and 
helicopters were then built, driven mainly by steam. However there was still very 
little success in the actual creation of a full-sized man carrying machine (Anderson, 
2000). German Otto Lilienthal, was documented as the pioneer in the first full-sized 
man carrying flying machine, making the first successful glider flight in 1896.
It is important to note difference in thought process between Otto and The Wright 
brothers who were his successors, Le Corbusier even refers to this difference of 
thought in his famed Vers une Architecture.  Oville and Wilbur Wrights biplane did 
truly conquer the air. Lilienthal had only produced a glider but the Wright brothers 
produced the first plane. After extensive research on propellers, the americans 
designing and building their own 12-horsepowered engine, from which the brothers 
constructed the first of their powered aeroplanes which they called The Flyer 
rightfully named after the bicycles they had made for a living (Anderson, 2000).
Figure 4.1.1: Leonardo da Vinci (P.F. Colliers 2008)
<
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The apparent ease, with which the Wright brothers solved the problem of flight, in 
a relatively short period of time, tends to obscure their great contribution even 
today. The aeroplane could be described simply as a more complicated kite or 
glider. The difference was in obtaining a sustained powered flight and not the mere 
gliding flight that Otto Lilienthal had achieved almost a decade earlier. In solving this 
problem the brothers achieved the most outstanding engineering feat in history.
If the Wright brothers were alive today, how would they have answered the question 
of good design? When one is presented with the problem of making a man fly like a 
bird, what is the first thing to do? The Wrights began with asking the right question, 
not how we can fly like birds, or bats but how the wind could carry us from point A 
to B. By using the technology available to them in their time, and cognitive thought 
the brothers were able to cater for a human want that has now become a need. 
The final result was a structure of beauty which was a culmination of science, 
technology and human ingenuity.
Le Corbusier wrote: The aeroplane is the symbol of the new age. At the apex of 
the immense pyramid of mechanical progress it opens the New Age, it wings its 
way into it (Corbusier,1988 Cited Ford, 1996, p. 9) The lesson of the aeroplane, Le 
Corbusier argued was not primarily in the forms it had created, we must learn to 
see in a plane not a bird or a dragon-fly, but a machine for flying; the lesson of the 
aeroplane lies in the logic which governed the articulation of the problem and which 
led to its successful realization. (Corbusier, Vers une Architecture, 1925)
Figure 4.1.:4 Wright Flyer 
Biplane 1909
<
Figure 4.1.3: Otto Lilienthal 
about to attempt a ! ight
<
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The pilot, Comte de Lamberts 35 Horse-powered engine hummed 
boisterously overhead as it circled the skies of Paris. A young architect, 
at the time only an apprentice in Auguste Perrets office, Le Corbusier 
craned his neck out of a window to better see the cause of such a noise. 
Until then men had only been aware of one voice only from above  
bellowing or thundering  the voice of the storm. (Corbusier, Aircraft, 
1988) The flight was the latest happening in what would be a defining 
decade for the history of French aviation. It was also a momentous 
occasion for the young Le Corbusier. It was, according to him, the very 
point in history when men had captured the chimera and driven it above 
the city. (Corbusier, Aircraft, 1988)
 
There may be other earlier and more prolific instances where the 
philosophies of architecture and aviation have fused. However, what is 
important to understand is that this early entanglement with aviation 
would inform a series of Le Corbusiers most significant later assertions 
on architecture and the design principles which he believed should be 
followed. The most prominent being the need for architectural form to 
follow the function of the building in the way the aircrafts every detail 
was aimed at facilitating its flight, auxiliary frills becoming a handicap.
When approaching architectural design, Le Corbusiers point was that 
one must not be wooed by the brilliance and beauty of an object (the 
butterfly/dragon fly) but instead approach the design of a building with 
the same vigilance and precision as one would approach the design of a 
Figure 4.1.5 - Bel Geddess Streamline Diagram
Figure 4.1.6: Left, Wind tunnel - Le Corbusier Aircraft
machine. By removing the romanticised aspects of the elements that govern flight 
Le Corbusier believed that one would achieved a better architectural design.
Yet even as he explains the machine for flying there is a spirit of passion for 
the skies that is sensed in his writings. To design a building that caters to a 
users basic needs is simply, but to design a structure that answers to the users 
spirit, where the users of the building are able to engage with the building beyond 
concrete slabs and walls is what brings a design to life. The issues that the 
academy will have to deal with are issues of retaining the spirit of flight without 
compromising the necessity of the program. Instead of direct translations of 
plane to building metaphors inspiration should come from the elements that 
govern flight such as wind and gravity and not the Wright brothers resultant. 
The essence of the merger of aviation and architecture should be captured in 
translations of how wind forces would affect built structures in a particular built 
environment.
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The  Age  o f  Co ld  Meta l  -  The  Good ,  the  Bad ,  and  the  S treaml ined
[...A question on Materiality]
1914 saw the outbreak of war in Europe, the aeroplane took its place as a war machine and became more than just a dreamers muse. 
World War I helped the evolution of the aircraft, the insatiable need for faster more robust crafts. The majority of crafts used during 
the world war were wire-braced, wood-frame construction covered with fabric (Anderson, 2000).  After the defeat of Germany and 
her allies, there was a suppression of aircraft development in those countries, however this did not hinder the Germans and when 
World War II broke the German dominance in the air was overwhelming, due to two notable developments. Firstly were the German 
Junkers, all-metal cantilever designs, usually monoplanes designed by Hugo Junkers. Their skin became a light corrugated sheet 
metal, after alternative smooth skin types were found to be too heavy. The second development was due to Anthony Fokker; he used 
a similar cantilever design to the Junkers, but instead had steel-tube frame works resulting in the very successful Fokker D VII. 
Since the end of World War II in 1945 every aspect of aviation, military and commercial, has advanced. The wars happened to be the 
best thing to occur to the aviation industry. Today, the need to distribute wind loads effectively along the bodies of planes has led 
to advances in the realm of materials and structure. Fibreglass, a glass fibre reinforced plastic, is now used on many planes, due 
to its superb characteristics of being light weight and strong. The lightness and durability of metals and fibreglass has enabled the 
aircraft building industry to create elegant complex structures. (Anderson, 2000)
Figure 4.1.8 Junkers-F13 
- on water  (Le 
Corbusier)
<
Figure 4.1.8.1: Next page 
South African Airways 
Flyer dated back to WWII 
(2011)
<
Form Fo l l ows  Funct ion?
[...A question on Aesthetics] 
During the 1920s and 30s, industrial designers, also taken by the new inventions had began applying apparent scientific principles of aerodynamics to the design of all sorts of vehicles in an 
attempt to cut down on wind resistance (Bayer, 1992). As these new streamlined fleets of trains, aeroplanes, ocean liners and automobiles captured the publics eye and imagination, consumers 
began to associate boxy lines with old fashioned products, and to equate streamlining principles with a new and improved, modern aesthetic. The popularity of the new aesthetic drove the 
designers of other consumer goods and even architects to apply and integrate aerodynamic shapes and curves into commodities and buildings that had no need to be aerodynamic. (Enrique, 
2011)  The reaction to streamlined during the 1920s is usually described as Art Deco. However, a series of architectural styles co-existed together during this period, whose characteristics were 
rather similar: the straight lines of the Modern Movement, Bauhaus, Rationalism, De Stijl and international Style, and the decorative, highly striking elements of Dutch Expressionism seemed to 
fall somewhere in between as an eclectic hybrid, allowing Art Deco to be a mixture of materials and decoration, as observed with the expressive wing-span and wheels of the Rand Airports 
Terminal building. The terminal demonstrated a free use of Deco patterns, such as the sweeping streamlined curves around its balconies.
 
Figure 4.1.8.2 :  World War II 
South African Fighter plane 
(Mofu)
<
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The Austrian Art Deco designer Paul T. Frankl, held the same beliefs on aesthetics and 
design as Paola Antonelli and her peers. They both understood the necessity of a well 
dressed structure as part of what aided good design, however, knew it was merely 
a component of a greater efficient composition. Consumers were becoming more 
interested in applying alluring outwardly aerodynamic streamlined shells to nearly 
everything, a demand for more attractive commodities as opposed to haphazard, 
disorderly goods that evoked an engineered as you go look.
 
The difficulty with graceful curves and elliptical shapes evoking speed and efficiency 
was that streamlining, which critics soon harped on, was more a visual mechanism 
than an aerodynamic one. Streamlined designs only imitated fundamentals about 
counteracting air resistance. Unable to actually produce aerodynamic structures in the 
technical meaning of the word, as an alternative, designers capitalized on the visual 
appeal of smooth, clean forms and shells to sell more units. In 1933, Douglas Haskell, 
one of the earliest American critics on modern architecture, wrote a biting review of 
Horizons, noting that Bel Geddes composed nothing more than a lucid story  in which 
the technical details have been either flattened out or spirited away to form no obstacle 
to the technical reader... (Haskell, 1933). 
Furthermore, while Bel Geddes was an avid promoter of a scientific approach to 
streamlining as stated in Streamlining, an article written for the November 1934 
issue of Atlantic Monthly (Enrique, 2011) his interest in aerodynamics, although coming 
from a technical base was still mainly concerned with the final aesthetic. Bel Geddes 
listed theoretical aerodynamicists like Ludwig Prandt with the intention of enlightening 
the general public about the scientific ideologies that apparently informed streamlined 
design, even of radios and toasters.
For the post-war society Art-Deco was a representation of all that was contemporary, 
luxurious and beautiful. The style, although having examples of cubist-apartment 
houses, massive power stations and factories, was distinctively a style of urban 
construction: the exuberantly decorated usually terraced towering structures 
epitomized by such Manhattan skyscrapers as the Chrysler and Empire State buildings 
were lofty cathedrals of commerce and splendid examples of the Streamlined 
Moderne3 (Bayer, 1992). The 1920s were a time of elation and hopefulness and the 
masses welcomed this new look with open arms. It was representative of the strong 
3 Occasionally referred to also as Art Moderne,a late variety of the Art Deco design style. Its architectural style 
emphasized curves and long horizontal lines. (Bayer, 1992)
economy and it encouraged hope for a prosperous future. 
An  Eng ineered  So lu t i on
[...an Answer to a Question]
Le Corbusier, like Bel Gabbiens, was a strong believer in the use of scientific principles in 
obtaining the best true architectural result, the difference was that Le Corbusier was completely 
disillusioned with what he deemed the Engineered Aesthetic. Criticising his contemporaries, 
as architects who were incapable of seeing without any sense of clarity, of seeing in his words 
what is right before our eyes with Eyes that did not see the latter phrase he picked up from 
Stéphane Mallarmés poem Le phénomène future (Cited Enrique, 2011).
 
The first Eyes That Do Not See that emerged, in LEsprit nouveau No. 8 (1921) is about ships, 
and the second, from No. 9 (1921), concerned aeroplanes. Here, Le Corbusier looks to the 
aircraft to demonstrate how architects should be looking at design problems. The logic goes 
a little like this: if an aeroplane is a machine for flying, and a bomber a machine for bombing, 
then the reason why [buildings] are not looked at as machines for living is that architects 
have not trained their eyes to really pose the question in this manner. (Corbusier, Vers une 
Architecture, 1925). 
Hence the series of photographs of aircrafts in the pages of LEsprit Nouveau No. 9, many of 
which would be reprinted in Le Corbusiers significant book, Vers une architecture (1925), serve 
an educational or didactic purpose. They are proof not only of design problems that are well-
thought out, but also as a display, in stark disagreement to the work of his contemporaries, that 
adorned their buildings in overly decorative ornaments and motifs.
 
Hence the last spread in Des Yeux Qui Ne Voient Pas ... Les Avions (1921) couples a collection 
of public and private buildings, all garish and over scaled, against the sleek lines of a Farman 
Figure 4.1.9: Shell Oils City of Tomorrow  (Bel Gabbiens)
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Goliath. Whereas Le Corbusier labels buildings by Marcel, Vorin, Lavirotte, LaJoie, Gosselin, 
Garriguenc and Castel as Le problème mal posé ... des yeux qui nont pas vu - The badly posed 
problem .... by eyes that have not seen.4 The Goliath aeroplane, on the other hand, appears 
immaculate against a cloudless sky. The solution to the problem is visible, obvious. The lessons 
of the aeroplane however were more subtle than those of the cathedral. It was not that the model 
of the aeroplane did not directly yield up principles and forms, it did in abundance, however 
according to Ford (1996) it was that the aeroplane model under Le Corbusiers analysis continued 
to evolve.  
The evolution had happened rapidly between the 1920s and 30s, biplanes became monoplanes, 
exterior struts began to disappear, and canvas skins were replaced by wood or metal, and in 
many cases these materials took on a structural role (Ford, 1996) A monocoque or single shell 
fuselage is one in which strength is taken from the external skin rather than the interior bracing. 
First developed in 1911 by British designer Handley Page, its best celebrated model was the 
Havilled Mosquito of the late 1930s. Monocoque construction was not structurally appropriate to 
wing design, but here another development, the stressed skin, brought other key changes. The 
stressed skin has a long history dating from the metal wing designs of German engineer Adolph 
Ronhrbach. In a stressed skin design the metal skin and the enclosed struts are co-dependent, 
so that one cannot envisage a structural frame and non-structural skin. (Ford, 1996, pp. 177-179) 
Both developments, the monocoque fuselage and stressed skin, led to a variety of planes whose 
structural expression was far more subdued than the conventional type, if it encompassed any 
structural expression at all, since the actual frame was partially or entirely concealed by the 
streamlined metallic skin (Kinney, 2010). 
4 Le Corbusier-Saugnier,  Lesprit Nouveau No. 9 (1921), p986 cited (Enrique, 2011)
Figure 4.1.9.1 - Farman Goliath
Section at Corner
A - Canvas roof. This was allowed to de! ect up to 1.5m
B - 3cm +- roof cables
C - Cable tube connectors
D - 7cm tubes
E - Mast at side from four 50x50x4 mm steel 30x30x3
F - Secondary cable
G - Main support cable
H - Footing with pinned connection to steel plate.
I - Front mast construction, similar to side but without taper.
J - Diagonal bracing
K - Seam of side panels, with horizontal support behind
L  - Secondary front cable
M - Main font cable
Figure 4.2.1: Pavillion des Nouveaux (Le Corbusier 1988)
<
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There appears to be a common consensus amongst architectural critics that the influence of objects 
such as the Goliath on Le Corbusiers architecture is restricted to geometric similarity and a few direct 
expressions, such as the porters lodge of the Villa Cook, which resembles the Goliaths nose (Ford, 1996). 
Yet Le Corbusier was aware of and did comprehend the construction of planes, this is evident in his sectional 
illustration from LArt decoratif daujourd hui referenced in Fords Details of Modern Architecture (1996) 
of the Goliaths wings and fuselage, showing its interior and construction, so he did undertake a sort of 
structural analysis even though it was a shallow one.
Following the publication of Aircraft in 1935 Le Corbusier embarks on designing a series of exhibition 
pavilions that in some ways replicated the history of aircraft design. Pavillon des Temps Nouveaux, built 
from 1936-37, followed the tent aeroplane model closely. The auditorium of the Palace of the Soviets 
competition entry uses L-Shaped rigid frames, a catenary arch, and suspension cables in a complex and 
interdependent configuration, but the most evocative was a 1937 development for a Paris International 
Exposition, it was literally a tent cover sheltering a cubical cage of steel housing the exhibits, and manages 
to bear a resemblance to the primitive tent, an early rendition of the biplane, and a suspension bridge 
(Ford, 1996). This was the opening to what would become a common type for the architects later work, the 
parasol structure.5 In the years to follow Le Corbusier made recurring analogies between the parasol 
type and the primitive tent. With the design of the pavilions Le Corbusiers analogies to the Goliath and tent 
seem quiet literal. In addition to the cables and canvas, the pylons, built of delicate steel lattice trusses, 
strongly resemble the lattice truss-type fuselage of the Goliath.
The resemblance to a wood and paper aeroplane is quite notable, but could be viewed as the product of 
model making techniques. The design has at least part of its origins in industrial objects. There are four 
parts: the convex roof, the towers, the curving but uniformly thick walls of the north, east and west sides 
5 The type was really two independent structures a long-spanning umbrella sheltering an independent structure that housed the actual building creating a 
covered terrace on the roof of the smaller building. (Ford, 1996) 
 . . .if an aeroplane is a machine for flying, and a bomber a 
machine for bombing, then the reason why [buildings] 
are not looked at as machines for livings that architects 
have not trained their eyes to really pose the question in 
this manner... 
(Corbusier, Vers une Architecture, 1925)
O r i g i n a l  C o n s t r u c t i o n  S c h e m e
A - Aluminum roof covering
B - 4-5 cement gunite covering
C - Metal framework of parallel trusses resembling an airplane wing, 
covered with 5mm of cement. This was changed to concrete in the 
" nal design
D - Rotating joint.
E - Trussed pylon
Figure 4.2.2: The chapel at Ronchamp (Le Corbusier)
<
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as well as the triangular (in section) south wall. Though is seems to be a trussed pylon, the south wall is the same shape as its final 
profile. Each of the trusses vary in shape. The overall construction shape is indicative of the inspiration drawn from an aeroplane 
wing. It was reported after a visit by Maxwell Fry that Le Corbusier intended to give the entire form a thin hard shell by building 
the whole structure in gunite or shotcrete on expanded metal lath. (Curtis, 2007)
There were other aspects and angles that had a part in determining the final structure of the roof, aside from the aeroplane wing. 
Le Corbusier wrote:The shell of a crab picked up on Long Island near New York in 1946 is lying on my drawing board. It will become 
the roof of the chapel: two membranes of concrete six centimetres thick and 2m.26cm apart. The shell will lie on walls made of the 
salvaged stones. In concept, the idea of the crab shell is nearer to the concept of stressed skin with regard to aircraft design, in 
which skin and ribs are married together forming a structural unit. (Curtis, 2007)
Craig Ellwood: The chapel at Ronchamp is a profound statement of rebellion against machine building...But can we, with our 
machine economy, truly justify a crafted architecture? I think not. Some of the younger modernists and a large amount of Le 
Corbusiers cohort viewed Ronchamp as capricious and a perfidy of Modernist principles (Ford, 1996). As a result, the logic and the 
structure in its entirety went unappreciated. James Stirling wrote:There is little to appeal to the intellect, and nothing to stimulate 
curiosity...The initial structural idea of outlining the form by a tubular metal frame wrapped over with wire-meshing on to which 
concrete was to be sprayed for some reason was not carried out. With no change in the conception, this outline was filled in with 
masonry, rendered over and whitewashed to the appearance of the initial ideal.
 
The role of the stressed skin continued to play an inspirational role for Le Corbusier. The majority of his consequent work with 
regard to aircraft technology, were in India, such as his work on the Chandigarh buildings in 1950. This was the most productive 
period of his life in terms of executed commissions, even though he did not have as much western construction technology available 
to him.
Conc lus ion
building or objects use. The planes of the 1930s and the ones that 
followed, illustrate, in this alternative expression of structure lessons 
of skin as structure, through their metal clad fuselage designs and 
concealed structure, the result was deemed beautiful, what should 
be remembered however was that the streamlined, aerodynamic 
nature of the new expression of the craft were necessary, unlike 
some of the buildings during the Art Deco period, results of public 
demand for an aesthetic streamline moderne.
The initial question posed was, What is Good Design? Well, in the 
case of Bel Geddes The City of Tomorrow demonstrates how good 
design develops into less of a functionalist idea and more of an ad copy 
technique. It was a scheme that relied on architectural modernism 
as a kind of visual commodity. And designers would ultimately 
use parallel techniques as part of their professional practice to 
condition clientele a lot like Resor or Bel Geddes Interestingly 
enough it continues to happen today, Good Design is not only an 
attitude that combines technology, cognitive science, human need, 
and beauty but it is also, as observed with the intention of Shells 
advertisement, it is a powerful tool that aids in the conditioning of 
groups of people.
Conc lus ion  and  Lessons  Learned :
In the analysis of architectural designs relationship with the 
aeroplane one can pick up two running themes - an admiration of 
the well solved problem of flight almost to the point of fetishism, 
where the technology of the aircraft is not necessarily completely 
comprehended but key elements such as its body and structure are 
mimicked instead.  In the assessment of Le Corbusiers Ronchamp and 
Pavilion des Temps Nouveaux, I find his analogies that compare the 
plane to the tent and then to the final design not as engaged as they 
could be, the lack of consideration to the planes construction, design, 
manufacturing and performance leave his comparisons between the 
two fields at surface level. 
The lessons of the aeroplane are valid to architecture regardless of 
the flawed application of previous architectural examples. Economy of 
structure and material represent the beginnings of structural design 
as old as the Gothic Cathedrals. The efficiency of the craft, being the 
defining factor during war times steered aircraft designers to be 
less precious about the final aesthetic. The lessons learnt from the 
Wrights biplane and similar crafts was that with simple members held 
in tension or compression one could achieve remarkable strength. 
The principles of tectonic expression, such as the ones used by Le 
Corbusier in his pavilion developments can also be siphoned from 
the exposed tensile and compressive members, as long as the human 
need of the design is met and the aesthetic does not compromise the 
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Conc lus ion
4 .2  FROM PLANES  TO  BU ILD INGS
C O N T E M P O R A R Y  A P P R O A C H E S  T O  D E S I G N
Bel Geddes and Le Corbusier may not have fully achieved the use of aerodynamics in their structures 
and un-built proposals however the process developed by the aeronautics and aerospace industry over 
the past two decades to coordinate and connect design and construction around faster more efficient 
digital technologies has continued to grow impressively to the point where they could be reapplied by the 
various parties from the building industry - architects, engineers, fabricators and contractors have had 
the opportunity to integrate their services to achieve more efficient structures with the aid of digital 
technologies. 
Planes just like buildings are objects of considerable complexity. There are sufficient similarities that 
warrant comparison (there are of course significant differences). Both have to cater to people inhabiting 
their spaces; both have to respond to similar environmental influences and both represent significant 
undertakings that require substantial financial and materials resources. Differences do exist and, of course, 
designing and building an aeroplane is, in fact, more complex. Structurally aeroplanes have to resist not 
only gravity and wind loads but also other external pressure forces. Service systems in planes are more 
complex, and need to operate with greater reliability. 
Architects have historically relied on building expertise of other industries, be it aeroplanes, shipbuilding 
or automotives. The processes of these industries have improved the construction of architecture through 
innovations in material, structural understanding, efficiency and most importantly workflow. Architects 
however still have much more to learn from these industries. Aeroplane designers have almost entirely 
eliminated two dimensional drawings from the design and construction of plans for example, and are working 
instead with complete comprehensive three-dimensional digital models from design to production. 
Similar processes have also taken place in the shipbuilding and automotive industry. Both these industries 
Figure 4.2.3: TWA Terminal Interior by Eero Saarinem (Kolarevic 2005)
<
Figure 4.2.4: (Bottom of page )TWA Terminal 3D Printed model (Kolarevic 2005)
<
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are similar to the building industry as they all work with numerous subcontractors to produce and 
assemble a large number of components with a high degree of precision. The impact of the adoption of 
innovative technologies was profound - there was a complete reinvention of how products were designed 
and made. Today appliances, cars, ships and aeroplanes are entirely designed, developed, analyzed and 
tested in a digital environment, and are then manufactured using digitally driven technologies. Boeing 
777, the first 100% digitally designed aircraft (Kolarevic, 2005) is probably one of the best known 
examples.
Functionality versus Performance
Buildings have the same potential to be digitally conceived and produced, with the aim of creating 
performative architecture which goes beyond the abstract notion of functionality, where a buildings actual 
behaviour as a sustainable structure cannot be quantified. Into buildings that are designed to perform in the 
best possible way for their intended users, in a way that could not be possible without the use of computer 
aided design applications. 
The UN Studio design team is not as focused on physical performance but they do use digital methodologies to 
resolve programmatic performance in their built structures, such as the Modius house in Het Gooi, Holland 
and Ponte Parodi in Genoa. The approach Norman Foster used in the design of the London City Hall was 
through a use of rigorous mathematical algorithms to achieve the best acoustic and thermal performance 
capabilities for the building. With the aid of advanced computing Santiago Calatravas Quadracci Pavilion 
takes on structural performance of the building, creating impressive movable structures that act as 
sunscreens. These three architectural approaches will be analytically analysed to define the design approach 
of the avionic institution.
Norman Fosters company is well known for its range of complex completed buildings. The specialist 
modelling group (SMG) have assisted them in 63 of these projects. The SMG brief is to carry out research 
and development on projects from concept design through to fabrication, the group currently consists of 
four people, who support 400 architects. Hugh Whitehead, a member of the foursome, explains the way in 
which the group is structured allows for them to provide sharp focus for design development while focusing 
on the fundamental or even philosophical questions. (Kolarevic, 2005) For example in the case of many of 
their projects including Foster and Partners City Hall they had to decide whether geometry is really the 
essence of form, or just a convenient means of description.
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A similar question lingers on the design approach of the avionic academy. The philosophies 
of flight discussed in chapter 4.1 require the building to speak of the notion of speed, wind 
aerodynamics and structure in a fluid seamless manner. However because discussions of 
form lead to questions of objection of form and of a thinner link to context, program or social 
needs, the question one needs to ask is: are the digital methodologies used by contemporary 
architects today similar to the objectifications and fetishism Le Corbusier demonstrated in 
his analysis of the aeroplane two decades before them? The answer, it is possible, but not in 
the above cases. The machine is a tool and when used correctly by skilled artisans, with the 
correct intentions there can be no perversions. Digital model space is a domain that allows 
for freeform modelling that has been called blobby, unrealistic and a perversion of form, 
which may all be true with specific projects. However Whitehead uses a very good analogy to 
explain the influence of digital media in their projects, relating it to the sculpting of clay, the 
results may be freeform or seemingly arbitrary, however when clay is placed on a potters 
wheel, it inherits geometry from the apparatus that drives the wheel and a highly geometric 
form is produced. Digital techniques thus are also mechanistic 1 and can have boundaries 
between different media producing a form that can be built involves definition of relationship 
between geometry and the form in terms of a particular medium, while expressing the same 
design intent. The use of rapid prototyping technology closes the loop of the digital process 
and by recognising the fact that key decisions are still made from the study of physical 
models in the same way aeronautical engineers still use physical wind tunnel testing even 
after a digital CFD2 analysis (Wood, 2011). Contemporary morphological explorations follow 
certain key directions, hence the impression of déjà-vu that one may experience at times 
when one skims through contemporary digital projects. Just like the Beaux-Arts or modern 
architects according to Antoine Picon (2010, p. 73), the contemporary designers of the 
1  Hugh Whitehead explains how analytical studies are becoming an increasingly important part of SMGs work! ow process (Kolarevic, 
2005)
2  CFD  Computational Fluid Dynamic model is a three dimension model illustrating air moving through space and its interactions 
with objects placed within the virtual model space, the software packaged is mostly used by aeronautical engineers (Wood, 2011).
computer age tend to concentrate on recurring problems like the smooth transition between 
heterogeneous3 sub-parts that was at the core of the folding program exposed by Greg Lynn.
(Figure. ) This accounts for the repetitive nature of some of digital architectures most striking 
features, like frozen flows or single folded surfaces. Unlike other arts architecture is rarely 
at ease with plastic gratuity, there is a need to anchor form into something that goes beyond 
the pure seduction and innovation of geometry. So there must be rules, there must be reason; 
architecture of complete formalistic anarchy is not architectural but sculpture for immediate 
visual gratification, a critic addressed to Frank Gherys Guggenheim Museum of Bilbao or the 
Walt Disney Concert Hall (Picon, 2010).
Foster and partners approach their radical schemes by returning to first principles 
(Kolarevic, 2005). SMG have found in their research non-Euclidian forms that can act as base 
geometry for curvilinear surfaces that produce flat panels such as ruled surface or hyperbolic 
paraboloids. Foster and Partners have also designed a number of buildings in the recent years 
based on the torodial geometry (Figure ) a similar type of geometry. There is a need for very 
precise control of geometry when faced with construction of free forms, the torus shape allows 
for this due to its geometric configuration. This interesting shape is a solid ring of circular 
section that naturally produces flat panels. The shape is generated by revolving a circle about 
an axis outside itself but lying in its plane (Figure  ), such as a donut on a tire. When working 
with geometry that is non-Euclidian 4 it is important to find a way to break it down to its buildable 
constituents. This geometric principle, explained by Whitehead, was used in the creation of: the 
Air Museum, the Dubai Cultural Centre, the Sage Music Centre, the Swiss Re and the City Hall.
3  Heterogeneous sub parts -
4  Euclidian Geometry - 
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The City Hall
 The City Hall, which occupies a strategic position on the south bank of the River Thames adjacent 
to Tower bridge and directly opposite the Tower of London. According to SMG (Kolarevic, 2005) 
The brief presented an opportunity to create an iconic signature that represented the publics 
involvement in the democratic process while being sensitive to environmental issues. It is a 
highly public building bringing visitors more in contact with the workings of the democratic 
process. A large deep-set outdoor amphitheatre paved in azure coloured limestone leads to 
a public cafe at the lower ground level, beyond which is an elliptical exhibition space directly 
below the assembly chamber. From this space, a half kilometre-long, gradually rising public 
ramp coils through all ten stories to the apex of the building, offering new and surprising views 
of London, and glimpses into offices of the employees of Greater London Authority (GLA).
Figure 4.2.4 & 4.2.5: The City Hall (Kolarevic 2005)
Design Process
The City Halls current form may be very well documented and follow a very logical process 
however there was some level of post rationalisation. The initial idea may have been rather 
arbitrary as Hugh Whitehead explains, the design team was heard to say We are doing something 
by the river, I think it is a pebble (Kolarevic, 2005) They took the idea and attempted to create 
a parametric pebble in descriptive geometry. Their first thoughts were naturally to start with 
a sphere and not the torus geometry. The first model was created in Microstation a CAD system. 
Having created a minimum control polygon5 Foster and partners connected the virtual model to 
a parametric control rig so the form could be adjusted using specific mathematical constraints 
instead of being a free form in space. Parametric controls allow designers to dynamically fine 
tune curves by hand and eye while the computer accurately records dimensions. Once the fine 
tuned model was extracted the pebble like form was found to be the appropriate shape for 
minimum solar gain when the main axis was oriented towards the midday sun. 
5  Simple polygon form that cannot be altered parametrically
Figure 4.2.6 & 4.2.9: The City Hall  Analysis (Kolarevic 2005)
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Energy Analysis
Analysis of the energy studies had a major impact on the scheme development. From the earliest stage 
the intention was for the building to be very efficient so the ARUP engineering team was brought in at 
an early stage to do a solar study, the results showed how the building was performing as expected as 
the tilted pebble was self shading on the south facade  
They produced a remarkable colour-coded image which showed the amount of energy every cladded 
panel would receive during the year. With further solar studies one was able to observe that the east and 
west sides of the model were green showing that the oblique curved shape of sides assisted in reducing 
solar gain. Both the north, where the atrium glazing of the lens would be was a thin strip of light blue. 
This small area was seen as inadequate place for the atrium lens, although it had been envisioned as 
such, the analysis done by ARUP showed that it was in conflict with the design. The same studies also 
enabled the identification of a hot spot at the top of the building, an ideal location to mount solar panels.
The final solution required a radical change resulting in a post rationalized serrated facade where the 
glazed panels were literally fitted to ARUPs energy analysis.   
A script was created for programmatic generation of the glazing panels and also to lay them out in a 
flat pattern so each panel could be numbered and costed. This technique has become very important 
in the Foster office, improving efficiency and scheduling for when a flat patterned drawing is given to 
contractors no matter the complexity of the form, they immediately recognise it as something that can 
be priced, manufactured and assembled on site. (Berkel, 2005)
The Quadracci Pavilion
The Quadracci Pavilion is both an inimitable and exceptionally complicated structure. 
Santiago Calatrava finished the pavilion, an extension to the Milwaukee Museum of Art, in 
2001. Having an impressive wingspan in the form of its sizable flaps, it draws inspiration 
from a bird that seems to take flight off Eero Saarinens heavy concrete structure, as 
well as large yachts that lie serenely on the waters of Lake Michigan. The building has a 
60.96 meters long angled mast attached to cables that anchor a suspended bridge for 
pedestrians to cross over. The magnificence and finery of the bird shaped building begin 
each day at dawn. The immaculately calibrated wing tips, boasting an impressive 60.96 
meter wing span, ascend and begin the process (Herwig 2003) 
In the afternoon the mechanically operated sunscreen begins to open. In four minutes, the 
cycle is complete and it appears as though a great bird sits on the water about to take 
flight. Calatravas career in bridge design and civil engineering allowed the vision of flight 
in the structure to manifest into a blend of organic sculptural forms with technological 
originality and engineering to create a very exceptional architectural style.
Figure 4.2.10 Quadrachi Pavillion (Deviant Art 2011)
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The wings of the bird were fabricated from carbon fibre, which 
technologically is more for an aircraft than building components. 
Composites are the most substantial materials to be used in aviation 
since the utilisation of aluminium in the 1920s. From the 1950s to 
1960s, fibreglass was used in airplanes such as the Boeing 707 
passenger jet. Other composite materials gradually became available, 
particularly boron fibre and graphite, embedded in epoxy resins. An 
advantage of composite materials is that they can be both light in 
weight and sturdy (Herwig 2003). In contrast to this, a drawback may be 
that, unlike aluminium, which can be damaged in a number of ways for 
some time and still keep together, composites have to be immediately 
repaired if they undergo any kind of damage. The interiors consist of 
a grand entrance hall that soars almost 90 feet above and creates an 
atmosphere like the interior of a cathedral, bathing one in daylight 
and pattern. The recurring organic shapes within change as one 
moves through the space.  The quality of the detail is quintessentially 
Calatrava.
The avant-garde nature of this building is indicated by the fact that 
none of the windows are perfectly straight. The walls as well as many 
of the concrete elements are slanted and skewed as if pushed by the 
wind. They seem to lean and cantilever. This adds to the overall visual 
wonder of the structure. 
Figure 4.2.11: Calatrava Sketches (Herwig 2003) Figure 4.2.12-4.2.13: Quadrachi perspectives (Herwig 2003)
Figure 4.2.14: Mobius house Model (UN Studio 1995)
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The Mobius House
The Mobius house effortlessly marries structure, circulation and programme. Designed by 
the UN Studio it is situated in the woody alcoves of Holland. With respect to its composition, 
family life, social life work and individual time are interlinked. (Berkel, 2005) This privately 
commissioned house has movement which simulates the flow of a dynamic day. Instead of 
being viewed from an analytical point of view, it is rather interpreted as a diagram upon 
which time, space, light and movement can be can find an ordered formation. 
Figure 4.2. of the double-locked torus indicates the arrangement of two pathways that 
interconnect, which convey the movement of two individuals living together, yet apart, 
meeting at particular points that translate into spaces that are shared. The interaction 
of the spaces that comprise the interior creates a cross of sorts. This cross creates a 
balanced collective. The house is divided into four freely distinct quadrants. The composition 
is enhanced by programmatic elements and the way in which they are situated. (Berkel, 
2005) For example, the upper and lower bedrooms act as compliments to the upper and 
lower studies. 
The arrangement of the two primary materials used glass and concrete, is transposed to 
Figure 4.2.15: Mobius house section and connections (UN Studio 1995)
the structure of movement of the house. UN Studio uses Concrete construction turns into furniture and glass 
facades become partition walls. The house unfolds horizontally, utilising the benefit of its positioning. This means 
that all the inhabitants can enjoy a view of their surroundings. Their design idea to produce movement in the 
building which spoke of two entities both operating on their own trajectories, but at times being involved in the 
same moments, is extended throughout the structure and includes both its materialisation and construction.
In proposing a digital process, to aid the final building resolution, one must be aware of the critical discourse that 
exists surrounding digital technologies and their use in architecture. Many buildings created in a similar fashion 
are discarded by critical theorists due to their blobby aesthetic when gauged against the formal aesthetic of 
more conventional architectural styles. UN Studio alternatively use digital methods illustratively to visualize form 
and then translate it to a more conventional architectural type, instead of direct translation from model to building. 
There is nothing wrong with either method as long as one is able to in engage with the building process and truly 
understanding the construction at a level which Branko Kolarevic equates to reclaiming the architects position 
as information master-builder is an opportunity that should be attempted especially if the final built result would 
be a building that is performatively fit and caters to the users more than adequately. The use of digital software 
and BIM1 models will aid in establishing the best environments according to the program of specific areas, as 
observed with Foster and partners city hall, varying structural integrity similar to that of Calatravas pavilion 
and of dynamic changing zones within the building, as UN Studio was able to do with the Mobius houses program.
There is an opportunity to run excellent virtually simulation software in conjunction with virtual wind tunnels and 
structural simulations for the aviators and engineers. Digital technological tools have the potential to aid in the 
creation of excellent architecture. That is not to say that the profession should not maintain a critical attitude 
towards the digital but rather that it must attempt to see beyond the issues of the formal aesthetic standard, but 
design work, enabled by digital technologies, should at least provoke a healthy debate about the possibilities and 
challenges of a digital future within the profession. 
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Figure 4.2.16-4.2.18: Mobius house transition from program to " nal built structure
>>Pg 89
Figure 4.2.19: Mobius house planning and interior views
Conc lus ion
Conc lus ion
The Aviation and Aeronautics Academys final result is intended as a cohesive, complete model that facilitates all the 
information for design, analysis, fabrication and construction. The built structure of the academy aims to represent 
the same understanding of cohesion through the process of design, analysis and construction witnessed in the aviation 
value chain.  Performance testing of the buildings design within a digital environment similar to the ones applied within 
aviation and other manufacturing industries will aid in achieving this intention. 
The academy will become a symbol and representation of excellence in precision, its placement in Germiston, at a 
marginalized aerodrome such as the Rand Airport will allow the academy to become a catalytic point in aiding in the 
rejuvenation of Germiston and the field of aviation and aeronautics in South Africa.
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Conc lus ion
Figure 4.2.4: Thesis Summary: The 
diagram gives a birds eye view of the 
mentioned interconnections between 
architecture, the aviation industry and 
the discourses that surround global and 
national marginalization of areas.
<
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.
Principles of Good Design as Driver:
When one keeps what good design means for the aeronautical 
engineers, tradesmen and aviators that this institution is 
designed for, one is able to witness that the links within 
architecture and aviation are not only links on form but on 
the processes that create the finished product. The south 
African Aviation industry, due to global external and local 
forces is unable to obtain a fluidity in these processes, 
thus the industries current state. Through analysis of what 
good design is from an architectural perspective it has 
been determined that engineering thinking also played a 
role within architectural design circles. Aviation principles 
siphoned from this exploration introduce the proper balance 
of material and structure, excess of material could have 
critically fatal results. Light material, such as aluminium 
and fiberglass, help create lighter stronger buildings. This 
freedom in materials results in freedom in form creation. The 
time line indicates how each field influenced the other and 
how global factors influenced the chosen site, the aviation 
industry and the field of architecture.
Performance-Fitness as Driver:
Foster and Partners use of digital design tools at the initial phase 
of the design process gives one an understanding of the proper use 
of the digital medium to aid in preventing critical design mistakes in 
terms of the thermal capacity of the City Hall. Norman Foster may 
have created a functional building but with the help of ARUP, his build 
can quantifiably perform at its best.
Structure and New Materials as Driver:
Feather light structures have an economy of material, as Le Corbusier 
discussed. Calatravas design of bridges and successful eradication 
of bulky materials from his designs allows one to contemplate a 
similar lightness in material and structure. 
Fluidity in Program as Driver:
The UN Studios Mobius house and the learners grievances about 
the industry has allowed for an investigation into how the three 
disciplines (engineering, trades men and pilots) would be able to 
mix their programs on daily and aid each other in understanding the 
industry better.
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Initially empty warehouses and buildings were mapped on the site. Choosing unused buildings, 
was a means of salvaging what Rand airport was and adjusting it to what it could be.
Three viable points were decided as ideal. The sites visibility to the runways, buildings of 
importance and the main entrance  were considered.  The pros and cons of each site were 
examined, and through a process of elimination the site chosen was the one closest to the 
terminal with visual links to the runways,  even though it did not have a strong visual link to the 
main road. Placing the school next to the terminal and the runway would aid in creating what 
I believe is a necessary visual link between taught literally aids and a more tactile, technical 
approach to the education process. This direct relationship will help improve the understanding 
of learnt media.
The building position at Rand Airport was determined on a series of analytical assessments of 
the site and its existing buildings.  The assessment looked at the three main criteria in placing 
the building, which were access, visibility and legibility.
 The ease of which one was able to Access  the site further influenced the final decision
 .Visibility , being the sites ability to draw its intended users aspiring students and 
travellers.
 .Legibility , if it links to the site and the surrounding buildings so one can read it and 
reference it by its position.
/ / P O S I T I O N I N G  
Figure 5.1.2: Entrance to Rand Airport 
approaching from Rand road (Mofu)
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TEACHING SPACES PUBLIC ZONES TECHNICAL ZONES EDUCATIONAL ZONES
Through analysis obtained from interviews the 
" nal program was generated. 
There was a need to have a relationship between 
the three industries and an inter connective link 
between similar areas that were used during 
their individual syllabuses. 
Using the precedent done on the Mobius house 
to formulate a linking of spaces the resulting 
diagram indicates that some spaces that some 
programs are very similar to each other that 
they could be placed in one space.  
The " ve main spaces will allow the learners to 
have interaction with each other at different 
levels and at varying times of the day.
MAIN  SPAT IAL  LAYOUT
1. Entrance - Reception/visitors control/lounge/Vending/
This area will be used by all three user groups and additional visitors 
may pass into the academy for enquiries.
The space " lters people in through a scoping motion allowed by the 
landscaping. The reception area meets the visitor. 
This also acts as a security point or check point. 
285m2
2. Conference Room
The conference room is placed before one enters the administrative 
section, allowing 
ease of access from the entrance for visiting dignitaries or invited 
guests. The conference room is also 
place near the services and circulation core so these services are 
also easily attainable for public guests.
70m2  
3. Administration  The Deans Of" ce, Vice Chancellor and Techni-
cal Representative
These of" ces are hosed within the school and are placed in a way 
that allows them to have views to the runways. 
Seating is provided for waiting visitors who may enjoy observing 
practice runs through the glazed niche.
Each 45m2
4. Of! ce Space 
Of" ce space for the rest of the administration is arranged in an open 
plan setting to allowing for ease of access and layout when neces-
sary. 
The existing terminal building will house the instructor of" ces in-
stead, Due to rentable of" ce space within the terminal it will be 
possible to Integrate the program with ought damaging the heritage 
building.
Administration Of" ces - 180m2
Staff Of" ces - 180m2
5.Workshop - Workshops, Classroom Wing
As one enters the school one is able to enter the workshop, if given 
access at the check point. The workshop was positioned perpendicu-
lar to the run ways to allow ease of access for the planes to enter the 
workshop. The span is 30 x 35 however the usable workshop space 
is smaller due to service rooms. The classroom wing sits above the 
workshop space creating an interactive link, The wing is made up of 
the blending classrooms which can convert to accommodate larger 
volumes of students. The more conventional classrooms are placed 
along the edge of the building, ideal for lessons which do not require 
students to engage with any technical equipment like the blurred 
classrooms. 
Services  220m2
Workshop  800m2
Classroom Wing  1090m2
Library - Aviation -Engineering-Maintenance Library
Is situated on the south end of the building and contains media for all 
three disciplines. The library occurs on two levels and has access to the 
winged deck, a viewing deck and link to the new restaurant programmed 
into the existing terminal building.
500m2
6.Simulator Facilities
Next to the library are Simulator facilities, these can range from size, 
some may be as large as the cockpit of a 747, however because of space 
restrictions, the simulator room houses a series of cockpit seats at-
tached to virtual monitors. These are programmed and controlled from 
an instructor panel, which allows the instructors to monitor how well the 
pilots are doing on their virtual ! ights. 
7.The Pool Area
Due to the physical requirements needed by pilots a pool area has been 
provided for. Pilots are required by regulation to know how to swim, 
thus the pool enables a good daily form of exercise in addition to making 
sure all learners are meeting aviation standards. Emergency procedure 
training will be offered. In! atable slide rafts and emergency equipment 
will be utilized to rehearse crisis situations.
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1.
T h e  p r o g r a m  i s  b r o k e n  i n t o  t h r e e  z o n e s :  
The Public zone -  
which acts as a visual display of the institutions activities to the general public. It 
links   programmatically with the existing terminal restaurant facilities in 
the form of a share public  space. - This is in an attempt to help the visiting 
public engage with the inner workings of the   institution, even if it is 
only visually. The less ambiguity that exists surrounding what technicians and avia-
tors do the more interest it will generate in the field.
The Educational zone -  
this area is geared to the learners in the form of a workshop space [technical 
educational node] a library and classrooms [intellectual node] and a gym and pool 
[physical educational node]. These three nodes overlap programmatically through 
use of double volume spaces allowing one program to spill into the next.  This is an 
attempt to shift current learning paradigms, the mixing for instance of the technical 
and intellectual program will help the learners better engage with both knowledge 
bases giving them a more holistic understanding of their craft. On the second floor 
the space become a complete student zone, the program is arranged horizontally to 
represent the process of the aviators time table. 
The student will begin his/her day in the classroom and workshop in the morning, 
physical exercise will then be run as the day progresses,  the student will then end in 
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a quiet zone, the library, to reflect on the days events  and reprocess what has been gathered 
during the day, finally the linking bridge which also acts as a deck for the new restaurant, will act 
as a point of complete rest and relaxation for students at the end of their day. This rest node also 
becomes a viewing deck for the general public who are using the terminal or restaurant emphasising 
the social link both at ground floor and on the higher level. 
The Service zone -  
The services are aligned at the back of the building allowing for the best movement through the building, 
the design driver being: flow of movement like flow of air, it is important to have few obstacles in the 
internal space.  Services cater for the lavatories and cores, the warehouse and instructor workshops.
OVERLAID PROGRAM MAIN CIRCULATION
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Educational & Administration Area
Administration
Educational Zone
Physical Education al Zone
Warehouse and Simulation Area
Simulation Facility
Warehouse
Administration Area
Restaurant Building
Green Social space
/ / B U I L D I N G  D E V E L O P M E N T
3rd Process
After exploration through sketches wind 
was used as a generator of softening 
entrance and encouraging pedestrian 
movement into the building. The North 
East wind was frozen into a form 
that resemble the wind forces. This 
exploration produced conceptual " ndings 
in movement and ! ow
4th Process
Due to the location of the site next to 
the old terminal building, there is a lot 
of pedestrian traf" c its entrance, the 
building needed to respond to the traf" c 
and the old terminal in a meaningful 
manner thus a swooping space was 
created catching the ! ow of pedestrians 
between the the terminal and the new 
aviation academy
Initial Design
The initial design was very utilitarian 
taking into consideration all 
programmatic needs in a stacking 
method. This may have been the basic 
needs of the academy however it lacked 
poetry in expressing the intentions of 
the institution.
2nd Process
In lifting the program onto the existing 
portal frame the result was to create 
links between the warehouse typology of 
the site and the new building, however 
when approaching the building as a 
pedestrian it was against a hard edge.
Current Process
The Building was tilted to funnel movement 
into the space between itself and the 
terminal, on its the other end it was 
intersected with the warehouse as to 
allow users of the building to look into 
the manufacturing process. Wind being 
dynamic and not a single gesture allowed 
one to explore multiple splitting of levels 
and use of a ramp to lift students to the 
workshop and classrooms
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Creation of safer space between 
space.
Program linkage at ground level.
Building too deep, need of better 
ventilated spaces.
Program is unable to fit in smaller 
foot print, however can not go higher 
due to ATC height constraint.
Lift remaining programme while still 
maintaining adequet height not to 
affect visibilty oof tower.
Use of ramps to access upper level.
Tilt open garden space more.
Interface between two buildings is 
not open Passers by would miss the  
softened green park space..
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///T E C H N O L O G I C A L  A I D S
5 . 2  T E C H N O L O G Y
The use of smart models such as BIM or the CFD model generated by 
ARUP for Foster and partners has helped architects test and adjust 
their buildings so they are performing at optimal levels. Through 
analysis of the proposed structure and through private wind studies 
these processes helped define a building that was more effective 
than the initial design. With the help of Andrew Wood and Randall 
Paton an aeronautical masters students at the University of the 
Witwatersrand a CFD model was created that reassessed my initial 
design configurations.
Dynamic Wind Control 
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Short walls will be used in front of the aviation building due to 
the results obtained from the CFD Model analysis conducted on 
the proposed structure by Randall Paton, aeronautical engineer 
completing his masters in fluid dynamics and wakes at the 
University of the Witwatersrand. The model results below indicated 
that the wind on the site, taking into consideration the existing 
buildings indicated that wind pressure would increase in the 
designed social space and the service yard, between the aviation 
academy and the existing buildings. As the image indicates 1 there 
is some fluctuation in the wake of the new aviation building. The 
current configuration of the buildings on site does not scoop 
the wind as intended because of these crevices, particularly 
the one next to the terminal building. This space would become 
1  A video attachment is provided of the wake experienced between the existing buildings.
uncomfortably windy as wind pressure increases as it tries 
to funnel out of the small spaces. Some form of wind breaker 
had to be utilised. Short walls in front of the academy would 
change the wind direction and offer cover to the users of the 
library-restaurant social link. These walls could also house 
green beds to aid with the high carbon content surrounding the 
airport. Planters of this scale will make note of the ecological 
implications associated with the aviation industry and attempt 
to curb it through planting of specific foliage that has high 
carbon monoxide intake.
Double Skin Façade
Existing Portal 
Frame
New Aviation 
Academy
Existing Terminal 
BuildingWade created by 
buildings
Figure 5.1-5.3 CFD Simulation (Randall Paton)
The skin of the building will utilise a double skin facade 
due to the ability to of double skins to actively maintain 
a good quality of internal air and comfort for the users. 
The Double skin façade is a façade that is comprised of 
two distinct planar elements called glass skins separated 
by an aperture (more commonly referred to as a cavity). 
The primary layer of glass is to facilitate the insulation as 
well as serving as part of a conventional structural wall 
whereas the secondary layer (usually single glazing) can 
be situated either in front of, or behind the main glazing. 
The structuring of the glass layers in this fashion allows 
effective manipulation of the airflow in the aperture and 
enables the architect to improve ambient temperatures 
in the building space (Uuttu, 2001).Double Skin façades 
are complex in design and implementation, and it is because of 
this they shall be discussed in two main topics: Construction and 
Design Principles and Advantages and Disadvantages of Double 
Skin Façades. The Double Skin façade is hardly a novel concept but 
due to its complexity it can still present a significant challenge to 
architects and engineers (Boake, (2003)) The use of CFD models 
to determine indoor air quality is some time even used on certain 
buildings. Ventilation in the aperture can either be mechanically 
or naturally controlled depending on the specifics required of the 
(room/building space). However if implemented correctly there are 
many aspects that are extremely beneficial to the overall building 
design such as: Improved lighting, improved acoustics (particularly 
useful in crowded industrial areas) (Poirazis, 2004) 
Construction and Design Principles
Before the various design and construction procedures of 
Double Skin Façades can be effectively discussed we must first 
categorize the different facades according to similarities, dif-
ferences and techniques of operation. Mrs. Uuttu author of an 
Msc thesis on Current Structures in Double Skin Façades at 
the Helsinki Institute of Technology (Uuttu,2001) The Environ-
mental Engineering firm of Battle McCarthy in Great Britain 
created a categorization of five primary types:
 Category A: Sealed Inner Skin: subdivided into mechanically 
ventilated
cavity with controlled flue intake versus a ventilated and 
serviced
thermal flue.
 Category B: Openable Inner and Outer Skins: subdivided into 
single
story cavity height versus full building cavity height.
 Category C: Openable Inner Skin with mechanically venti-
lated cavity
with controlled flue intake
 Category D: Sealed Cavity, either zoned floor by floor or 
with a full
height cavity.
 Category E: Acoustic Barrier with either a massive exterior 
envelope or a lightweight exterior envelope. (Uuttu 2001)
Figure 5.1.3 Double Skin Façade as an individual 
supply of the preheated air (Poirazis, 2004).
Figure 5.1.2 Double Skin Façade as a central direct 
pre-heater of the supply air (Poirazis, 2004).
Winter Summer
Double skin facade as a central direct pre heater of the supply air.
Multi-storey Bow window
Double skin facade as an individual supply of the pre heater of the preheated air.
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convection through 
service zone 
improves thermal 
comfort of building
Category A: Sealed Inner Skin:
Throughout the year the aperture in the double skin façade is 
utilized as an exhaust duct only without the possibility of heat 
recovery. Its application however may be modi! ed to be used 
in be applied both during winter and summer months. The 
primary function of this design during winter is to increase 
heat retention and act as an effective insulator and in summer 
decrease gains due to solar radiation. This design proves to 
be quite advantageous because there are no limitations on 
window openings are in place. The incorporation of the Double 
Skin Façade systems in educational facilities is crucial for the 
thermal performance and effective energy management of the 
building and the users. A paper by Stec & Paasen( (Paasen, 
2003)) detailing the different HVAC strategies for Double 
Skin Façades was written and proposed the following feature 
should be considered during the design procedure:
 Clear De! nition of the functions of the double skin façade in 
the building and what the required levels of air" ow, thermal, 
noise reduction performance should be at.
 Material Selection as well as selecting the most suitable 
façade based on application needs i.e. façade components, 
materials and dimensions that will best ful! ll the require-
ments. 
 Optimizing the ventilation system to work at optimum ef-
! ciency with the double skin 
 Choosing the best managing strategy to keep track of and 
manage the entire system.
Another important application of the Double Skin Facade when 
arranged in the above figure (Figure 2) the aperture may act 
as a central exhaust for the ventilation system. Air enters and 
travels through the lower parts of the aperture from each floor 
while the ventilation system stimulates airflow through the room 
to the aperture. Air recovery is made possible due to the heat 
regenerator on top of the aperture. The windows are not able to 
open and motion is restricted due to the fact that the air circulating 
in the aperture is stale. A similar approach will be utillised on the 
aviation academys east-west facades through a grated flooring 
system as indicated in the detail. Both the box window approach 
and the multi-storey approach to the design of the facade have 
their pros and cons and each were explored as options for the 
building.
Advantages and Disadvantages of Double 
Skin Façades:
Advantages:
· Low Implementation Costs: Compared to other solutions ob-
tained through the use of Photochromic and Electrochromic con-
struction costs are low (Poirazis, 2004). Photochromic and Elec-
trochromic panes yield promising results when applied however 
to properly implement them requires a large amount of money 
and expertise. This is where Double Skin Façades have an advan-
tage through a structured array of components which are readily 
available.
· Noise Control: The reduction in noise levels can be 
achieved in two ways. Firstly by limiting internal noise 
between connecting or adjacent rooms and secondly by 
selecting an appropriate Double Skin Façade with an ap-
propriate number of openings can prove invaluable to the 
containment of noise and effective noise control
· Thermal Insulating: The outer skin proves effective in 
retaining heat during the winter months
· Improved Protection of Shading and Lighting de-
vices: A critical factor that requires extensive planning. 
Ensuring the building is adequately shaded throughout the 
year is of paramount importance, however special care 
must be taken to ensure that natural light levels still re-
main adequate.   
· Reduced Environmental Impacts: An effective design 
can theoretically save substantial amounts of energy.. 
Disadvantages:    
· Potential Fire Hazard:
· Frequent Maintenance:
· Increased Structural Weight:
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The skin of the building will utilise a double skin facade due to the 
ability to of double skins to actively maintain a good quality of 
internal air and comfort for the users. 
The Academy will utilise a Sealed Inner Skin
The structuring of the glass layers in this fashion allows effective 
manipulation of the air" ow in the aperture and enables the archi-
tect to improve ambient temperatures in the building space. 
Solar control devices are placed in the cavity between these two 
glass skins, which
protects them from the in" uences of the weather and air pollu-
tion,
 
//PERIMETER SECTION - 
DETAIL OF DOUBLE SKINED FACADE TO ASSIST WITH SOUND , VENTLATION 
AND GLARE
0 10m 50m5m 20m 35m
CRESCENT ROAD
SPITFIRE ROAD
THE WORKSHOP
Workshops, Classroom Wing
As one enters the school one is able to enter the workshop, if given access at the check point. The workshop was 
positioned perpendicular to the run ways to allow ease of access for the planes to enter the workshop. The span is 30 
x 35 however the usable workshop space is smaller due to service rooms. 
The classroom wing sits above the workshop space creating an interactive link, The wing is made up of the blending 
classrooms which can convert to accommodate larger volumes of students. The more conventional classrooms are 
placed along the edge of the building, ideal for lessons which do not require students to engage with any technical 
equipment like the blurred classrooms. 
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ELEVATED STRUCTURE
WAREHOUSE
BLURRED CLASSROOM TYPE
OFFICES
PASSAGEWAY
SLAB STRUCTURAL SYSTEM
0 10m 50m5m 20m 35m
Slab
Epoxy Finished
Re-inforced Concrete Slab
Ground Floor - 300mm [not depicted]
Upper Levels - 190mm 
Elevated Structure - 170mm
Custom Steel I-Profiles
Chamfered Steel I-Profiles
612 (depth of section) X 229 (flange 
width) X 572 (depth between flanges) 
19.6 flange thickness
11.9mm web thickness 
Steel Struts
155 X 75mm
9.5mm thickness
//SECTION THROUGH ELEVATED STRUCTURE
//NORTH-EAST ELEVATION - SECTION THROUGH ELEVATED STRUCTURE
AVIATION ACADEMY
RAND AIRPORT TERMINAL
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Elevated Structure intersects Portal 
Frame and rests on the Portal frames 
existing structure. 
The rest of the structural load is 
transfered through the column grid and 
slabs
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MATERIAL
Strength
The building will be a light steel frame building constructed from recycled steel, the cantilevered elements will be designed 
similar to the aero foil of a plane basing the structure on a waf" e system where loads will be able to be redistributed.
 
Transparency
To provide for ef! cient light in the warehouse it will be re-caldded with poly carbonate, the juxtaposition between the new 
building steel construction and aluminium ! ns will assist in creating the illusion of " ight. 
Elegance
The long footprint assist in creating shorter horizontal spans. In conclusion the structure speaks of the principles of 
aviation through similar design processes and use of material, The Academy will be point of entry to re-establishing the 
! eld of aviation and Germiston.
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Circulation space in elevated structure
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